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CHAPTER  IX. 

Economic  Botany. 


CONTENTS. 

Arrangement  of  tlie  subject.  Food  of  the  people.  Analysis  of  the  food- 
grains.  Watson’s  formula.  Cultivated  food-grains.  Cereals.  Pulses.  Ama- 
ranths. Polygonacese.  Cultivated  vegetables.  Gourds,  Vegetables.  Condi- 
ments and  spices.  Greens.  Fruits,  cultivated  and  w-ild.  Uncultivated  products 
used  as  food.  Di’ugs.  Narcotics  and  spirits.  Oil-seeds.  Dyes  and  tans.  Gums 
and  Gum-resins.  Fibres.  Woods. 

The  economic  botany  of  the  Himalayan  districts  of  these  provin- 

Arrangement  of  the  ces,  actual  and  potential,  opens  out  such  a 
subject.  ^vide  field  for  investigation  that  it  would  be 

impossible  to  do  more  than  review  the  information  that  we  possess. 
The  materials  are  to  be  found  scattered  over  numerous  memoirs, 
articles,  reports,  and  notes,  and  are  as  practically  inaccessible  to  the 
general  public  as  if  they  had  never  been  collected.  The  form  of 
this  chapter  will,  therefore,  be  more  that  of  a suggestive  classified 
list  than  of  a treatise,  which  would,  in  the  first  place,  be  more  than 
could  be  usefully  prepared  by  one  person  ; and,  in  the  second 
place,  will  come  more  fitly  into  the  general  review  of  the  economic 
products  that  is  about  to  be  undertaken  by  the  Department  of  Agri- 
culture in  these  provinces.^  For  the  more  orderly  arrangement  of 
our  subject,  we  shall  divide  the  useful  products  of  the  vegetable 
kingdom  into  the  following  classes:  — 

i. — Vegetable  substances  used  as  food  bg  men  and  atihnals. 

Cultivated  food-grains.  d.  Greens. 


a. 


e.  Fruits,  cultivated  and  wild. 

/.  Uncultivated  products  used  as  food. 


b.  Cultivated  vegetables. 

c.  Spices  and  condiments. 

IT. — Vegetable  substances  used  in  2>harmacy. 

a.  Drugs.  1 Narcotics  and  spirits. 

^ Progress  has  been  made  in  this  direction  by  the  prrblication  of  my  “ Notes 
on  the  Economic  Products  of  the  North-Western  Provinces.”  Part  I , on  ‘ Gums 
and  gum-resins;’  Part  IP,  on  ‘Economic  Mineralogy;’  Part  TIT  , issued  by 
the  Department  of  Agriculture,  contains,  ‘ Tans  and  Dyes  ;’  Part  IV.,  ‘ Cultivat- 
ed food-grains’  ; Part  V.,  ‘ Gourds  : vegetables  : condiments  and  uncultivated 
products  used  as  food.’  The  remainder  are  under  preparation  and  will  comprise 
< Drugs,’  ‘ Fibres,’  ‘Woods,  and  ‘ Narcotics. 


OF  THE  NORTH-WESTERN  PROVINCES. 


673 


III. — Vegetable  substances  used  in  manufactures, 
a.  Oil-seeds.  i c.  Gums  and  gum-resins. 

i.  Tans  and  dyes.  | d.  Fibres. 

e.  Woods. 


IV. — Special  subjects. 

a.  Forest  history.  i c.  Rhea  experiments. 

h.  Tea  cultivation,  1 d.  Sericulture. 

e.  Miscellaneous. 


I. — Vegetable  substances  used  as  food  by  men  and  animals- 


The  population  of  the  Himalayan  districts  is  essentially  Hindu, 

^ , and  consequently  the  vegetable  kingdom 

Food  of  the  people.  i ® ® 

atiords  most  of  the  substances  used  as  food 

by  the  people.  Few  of  the  hill-men,  even  amongst  those  who  have 
had  much  communication  with  the  plains,  have  any  prejudice  in 
regard  to  eating  animal  food.  The  majority  partake  of  the  flesh  of 
kids,  short-tailed  sheep,  and  young  male  buffaloes  at  festivals  and 
marriages,  and  whenever  sacrifices  are  offered  to  the  consort  of 
Siva.  With  but  few  exceptions  all  eat  the  flesh  of  deer,  pheasants, 
and  partridges,  but  not  of  jungle  fowl ; whilst  in  Garhwal,  all,  includ- 
ing Brahmans,  eat  the  flesh  of  the  wild  pig.  The  servile  classes 
(Homs,  &c.)  eat  meat  of  all  kinds  whenever  they  can  get  it,  even  of 
animals  killed  by  wild  beasts  or  which  have  died  from  disease,  and 
in  their  habits  differ  little  from  the  Chamars  of  the  plains.  Uncul- 
tivated products  are  used  as  food  chiefly  by  the  inhabitants  of  the 
jungly  tract  lying  along  the  foot  of  the  hills  and  along  the  banks 
of  the  Kali,  and,  in  times  of  scarcity,  by  the  people  of  the  upper 
Pattis.  At  all  times,  however,  the  yomig  leaves  of  nettles,  of 
several  species  of  ferns,  sorrel,  and  the  like,  are  used  as  a spinach 
by  all  classes.  An  examination  of  the  list  of  cultivated  products 
use  das  food  will  show  that  the  greater  portionbelong  to  the  great 
natural  orders  Graminece  or  grasses,  Lcguminosce  or  pulses,  and 
Cucurbitacece  or  gourds.  The  two  former  afford  life-supporting 
substances  abounding  in  albuminous  matters  and  those  capable  of 
repairing  tissues  accompanied  with  starch,  gum,  and  sugar  in 
such  proportion  as  to  support  respiration  and  promote  animal 
heat.  They  also  provide  the  inorganic  substances  necessary  to  keep 
the  circulation  in  a healthy  state  and  to  renew  the  solid  frame-work 
of  our  bodies.  Of  these  two  orders  the  Graminece  or  grasses  is  the 
more  important,  containing  as  it  does  wheat,  barley,  rice,  millets, 

35 
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maize,  and  sugarcane,  which  enter  so  largely  into  the  food-resources 
not  only  of  this  country  but  of  every  country  in  the  universe.  To 
the  LeguminoscB  belong  peas,  beans,  lentils,  and  gram.  The  gourds 
and  cultivated  vegetables  are  eaten  more  as  a relish  or  to  eke  out 
a scanty  supply  of  food-grain  than  as  a sole  food  resource,  and 
then  only  at  certain  seasons  when  their  abundance  and  cheapness 
render  them  a favourite.  The  same  may  be  said  of  fruits,  culti- 
vated and  wild,  and  of  the  wild  plants  collected  for  food. 

There  are  three  forms  of  nitrogenous  substances  common  to  both 
Analysis  of  the  food-  animal  and  vegetable  organizations  distin- 
gi'aius,  gTiished  by  the  names  albumen,  fibrine,  and 

caseine ; and  it  has  been  found  that,  when  introduced  into  a living 
organism,  each  of  these  is  capable  of  being  converted  into  the  other.* 
The  principal  ingredients  of  the  blood  of  animals  is  found  to  be  fibrine 
and  albumen,  and  these  substances  contain,  besides  the  carbon,  hydro- 
gen, and  oxygen  found  in  farinaceous  products,  such  as  the  cereals, 
nitrogen,  sulphur,  and  phosphorus,  which  abound  in  the  pulses. 
These  elements  are  also  found  in  all  parts  of  the  animal  organism 
except  water  and  fat.  It  follows,  therefore,  that  nutritious  food  must 
possess  both  albuminous  and  nitrogenous  ingredients.  The  former 
are  composed  of  carbon,  hydrogen,  and  oxygen;  the  hydrogen  and 
oxygen  being  in  proportion  to  form  water,  thus  leaving  the  carbon 
wholly  unoxidised;  or  if  we  suppose  the  oxygen  to  be  divided 
between  the  carbon  and  hydrogen,  a surplus  of  carbon  and  hydrogen 
that  is  unoxidised  remains.  We  are  now  speaking  of  what  takes 
place  after  the  food  has  been  taken  into  the  body  and  there  submit- 
ted to  assimilation.  From  the  moment  an  animal  is  born  until  it 
dies  oxygen  is  taken  into  its  body  through  the  skin  and  lungs,  and 
given  out  again  by  the  same  channels  in  the  form  of  compounds  of 
carbon  and  hydrogen,  or,  in  other  words,  as  the  vapour  of  water  and 
carbonic  acid.  The  latter  is  derived  from  the  food  eaten ; for,  when 
an  animal  is  unable  to  take  food,  so  long  as  it  lives,  it  continues  to 
inspire  oxygen  and  give  out  compounds  of  carbon  and  hydrogen, 
which  it  obtains  from  the  waste  of  the  tissueso  f its  own  body.  In  fact 
death  ensues  from  the  action  of  the  inspired  oxygon,  on  account  of  its 
])Owerfnl  affinity  for  carbon  and  hydrogen.  AVhen  the  animal  has 
no  longer  superfluous  carbon  and  hydrogen  capable  of  combining 
‘ Based  on  the  researches  of  Professor  Mayer. 
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with  oxygen,  it  seizes  on  the  carbon  and  hydrogen  of  the  animars 
own  body;  and,  in  the  first  insfimce,  on  the  fat,  "which  is  almost  all 
carbon  and  hydrogen,  in  order  to  satisfy  the  oxygen  absorbed  in  the 
circulation,  which  afterwards  goes  ofi  as  carbonic  acid  in  water. 
From  the  above  it  will  Ix)  seen  that  food  containing  a surplus  of, 
carbon  and  hydrogen  is  necessary  to  an  animal  in  order  to  support, 
respiration  without  destroying  its  structure.  But,  besides  defending 
the  animal  tissues  and  other  parts  from  the  action  of  oxygen,  food 
maintains  animal  heat ; for,  whenever  oxygen  combines  with  a com- 
bustible, heat  is  developed  ; and  that  this  does  not  depend  on  outward 
influences  is  shown  by  the  fact  that  the  heat  of  the  body  is  the  same 
in  the  tropics  and  in  cold  countries. 

There  are  thus  two  great  uses  to  which  food  is  adapted  by  its 
composition — the  nitrogenous  to  renews  the  blood  and  the  non-nitro- 
genous  to  support  respiration  and  maintain  animal  heat.  But 
besides  these  there  are  other  ingredients  in  food,  the  salts,  such  as 
iron,  phosphate  of  lime,  chloride  of  sodium  with  other  salts  of  sodi- 
um, potash  and  magnesia,  which  occur  also  in  the  blood  and  bones, 
nails  and  hair.  The  following  analyses  of  the  principal  cultivated 
food-grains  are  intended  to  show  separately  the  quantity  of  these 
three  principal  ingredients  present  in  each  class  of  grain,  and  in 
doing  so  its  comparative  value  as  a food  resource.  A study  of  the 
tables  will  corroborate  in  most  cases  the  empirical  verdict  on  the 
value  of  each  grain  formed  by  the  natives  of  these  pro\dnces,  and 
give  a scientific  basis  to  their  estimates,  which  would  otherwise 
appear  to  be  based  on  arbitrary  data  arising  from  their  habits  of  life. 
Tlie  first  series  refer  to  the  cereals,  the  second  to  the  pulses,  and  the 
third  to  other  vegetable  products.  We  shall  first,  however,  give 
Liebig’s  analysis  of  the  three  forms  of  nitrogenous  substances  found 
in  animal  and  vegetable  organisms  for  comparative  purposes,  and 
then  Professor  Mayer’s  ultimate  analysis  of  the  various  food-grains. 


Anahjsi^  of 


Albumen. 

Caseine. 

Fibrine. 

Sulphur 

• •• 

1-30 

0-9 

1-0 

Carbon 

63-50 

43-6 

63-2 

Nitrogen 

16-60 

16-8 

17-2 

Hydrogen  ... 

• • • 

7-16 

7-1 

6-9 

Oxygen  ... 

a«t 

22-64 

22-6 

I 

21-7 

100-00 

100-00 

lOO  00 
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Jxesults  of  analysis  A. 

These  are  arranged  in  percentages  so  as  to  show  the  composition 
of  the  different  substances  existing  in  each  vegetable  product 
examined  with  their  separate  uses  as  life-sustaining  compounds. 


Names  of  products. 

Nitro- 

genous 

ingredi- 

ents. 

Non- 

nitro- 

genous 

ingredi- 

ents. 

Inorga- 
nic in- 
gredi- 
ents. 

Cereals. 

Tritieum  vulyare,  wheat,  gehun,  B, 

H'45 

83-15 

2-40 

Ditto,  H. 

• •• 

19-15 

79-77 

0-70 

Hordeum  hexasticho7i,  barley,  jaoy  H. 

• • • 

14-72 

84-80 

2-84 

Oryza  saliva,  rice,  dhdn,  M. 

ttt 

9-08 

89-08 

0-47 

Ditto,  H.  ... 

• • • 

7-40 

91-60 

0-36 

Zea  Mays,  maize,  makai,  H. 

14-66 

84-52 

1-92 

•••  t«* 

• • » 

« • • 

10-70 

87-00 

2 ‘30 

Do.j  H,  ,,,  ,,, 

• •• 

11-92 

85-65 

1-35 

Penicillaria  splcata,  millet,  bdjra,  M. 

• • • 

• • • 

13-92 

83-27 

0-73 

Kleusine  Corocaria,  mandua,  M. 

• f • 

18-12 

80-25 

1-0.3 

Avena  saliva,  oats,  ^ai,  B. 

• •• 

• • t 

13-93 

82-07 

4-00 

Ditto,  H.  ...  ... 

f •• 

15-24 

86-05 

3-26 

Sorghum  Vulgare,  jodr,  M.  ... 

• •• 

• •• 

15-53 

83-67 

1-26 

Pulses. 

Ervum  Le7is,  lentils,  masur,  H. 

• •• 

30-46 

65-06 

2-60 

Pisum  sativim,  peas,  maltar,  B. 

• •• 

26-52 

70-38 

3-10 

Ditto,  II. 

• • » 

• •• 

28-02 

67-31 

3-18 

Phaseolus  vulgaris,  bean,  sem,  II. 

• •• 

• •t 

28-64 

66-70 

4-38 

Other  vegetable  products. 

SoloTium  tuberosu7/7,  potato,  dlu,  B. 

• •• 

• •• 

9-50 

86-50 

4-00 

Ditto,  H. 

• •• 

• •• 

9-96 

86-36 

3-61 

Brassica  Rapa,  turnip,  shalga7ti,  B. 

• • • 

10-70 

81-70 

7-60 

Ditto,  H. 

12-62 

81-33 

7-02 

Beta  vulgaris,  beet,  chaulia7idar,  B, 

• •• 

• •• 

10-70 

83-00 

5-30 

Ditto,  II, 

••1 

••• 

15-50 

73-18 

6 43 

VauC7it  Carota,  carrot,  gdjar,  II. 

• •• 

• •• 

10-66 

84-59 

6-77 

Brassica  Napus,  colza,  II. 

- 

9-24 

90-32 

4-01 

Mag.,  November,  184G,  p.  365. 


sis  by  Professor  Mayer  ; B.  by  M. 
by  Mr.  Horsford  in  L.  E.  D.,  Phil. 
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Results  of  analysis  B. 

Here  the  arrangement  is  in  percentages  so  as  to  show  the 
ultimate  composition  of  each  product  examined,  without  reference 
to  the  different  compounds  existing  in  them  or  their  uses  as  life- 
sustaining  compounds  : — 


Names  of  products. 


Cereals. 

Trilicum  vuhjare,  \\heat,  B. 

Ditto,  H. 

IJordeuin  Jiexastichon,  I'arlcr,  II.  ... 
Onjza  saliva,  rice,  M.  ... 

Ditto,  II. 

Zea  Mays,  maize,  II.  ... 

R^e,  B,  ,,, 

Do.,  II  ... 

renicillaria  spicata,  baji'a,  51. 

Eleusine  Corocana,  mandua,  51.  ... 

Avena  saliva,  oats,  B. ... 

R»itto,  H. 

Sorghum  vulgar e,  jodr,  51. 

Pulses. 

iin’um  lentils,  II... 

Pisum  salivum,  peas,  B. 

Ditto,  H. 

Phaseolus  vulgaris,  beans,  H.  ... 

OXUER  VEGETABLE  PRODUCTS. 

Solarium  luberosum,  potato,  B. 

R>itto,  II. 

Brassica  Rapa,  turnip,  B. 

Ditto,  II. 

Beta  vulgaris,  beet,  B.... 

Ditto,  H 

JDaucus  Carola,  carrot,  II. 

Brassica  Napus,  colza,  H. 


Carbon. 

Hydrogen. 

Oxygen, 

Nitrogen. 

1/5 

46-10 

5-10 

43  50 

2.30 

2-40 

4.5-6!) 

6-76 

43  23 

3-00 

0-70 

45-50 

6 89 

44.68 

2 34 

2-84 

44-87 

5-85 

46-10 

1-43 

0-47 

44-61 

6-53 

46-62 

1-16 

0-36 

46-04 

6 60 

44-62 

214 

0-86 

46-20 

5-60 

44-20 

1.70 

2-30 

44-37 

6 65 

44  55 

1 87 

1-33 

44-48 

6 43 

44-09 

2-19 

0 73 

48-64 

6-10 

43-77 

2-86 

1-03 

50  70 

6-40 

36  70 

2-20 

4-00 

46-50 

6 64 

45-59 

2 39 

3 26 

45-69 

6-24 

44-82 

2-45 

1-26 

45'35 

6-75 

38-50 

4-77 

2-60 

46-50 

6-20 

40  00 

4-20 

3-20 

45-12 

6-73 

38.92 

4-42 

3-18 

45-07 

6-63 

39  03 

4-47 

4-38 

44-00 

5-80 

44-70 

1-.50 

4-00 

43  86 

6-00 

44-79 

D56 

3-61 

42-90 

5-50 

42-.30 

1-70 

7-60 

43-19 

5-68 

42-96 

1-98 

7-02 

42-80 

5-80 

43-40 

1-70 

6-30 

40-99 

5-72 

39-37 

2-43 

6-43 

43-34 

6 22 

43-90 

1-67 

5-77 

45-32 

6-01 

46-68 

1-45 

4-01 
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The  results  of  the  preceding  tables  are  supported  by  a further 
examination  of  the  pulses  grown  in  these  provinces.  The  following 
table  gives  the  average  result  of  an  analysis  of  several  samples  of 
each  product  taken  from  ‘ Panjab  Products,’  1.,  243  : 


Names  of  products. 

« 

Nitrogenous 

ingredients. 

Carbonaceous 
or  starchy 
ingredients. 

Fatty  or  oily 
matter. 

In  TOO  parts  : varies  in  specimens  from 
dillerent  parts  of  India. 

Ciccr  arietinum,  gram,  channa 

18-0.5 

21-^ 

60-11  63-62 

4-11 

4-95 

Ervum  Levs,  lentils,  masur  ... 

24-57 

26-18 

59-34  59-96 

1-00 

1-92 

Lathj/rus  suiivus,  hisdri  (Calcutta  spcci- 

31-50 

• •• 

54-26 

0-95 

f 

men). 

Pisum  «aO'u«w/,  peas,  mattar  ... 

21-80 

25-20 

.58-38  62-19 

1-10 

1-12 

Ph  iseolus  aconitij'olius,vioih  (^CalcxittA  spe- 

23-80 

... 

60-18  ... 

(J-64 

• •• 

cimen). 

Ph'iseolus  Mungo,  muvg  ...  ••• 

23-54 

24*70 

.59-38  60-36 

1-11 

1-48 

P.  var.  radiatus,  urd  (Bombay  speci- 

22-48 

... 

62-15  ... 

1 -46 

• •• 

men). 

Vigna  Catjang,  lobiya  (Bombay  speci- 

24-00 

... 

59-02  ... 

1-41 

men). 

Dolichos  biflorus,  gahat  ... 

23-03 

23-47 

61-02  61-85 

0-76 

0-87 

,,  Liblab,  shimi 

22-45 

24-55 

60-.52  60-81 

0-81 

2-15 

Cajanus  indicus,  arhar  ... 

Gh/cive  S"ju,  bhat 

19-83 

20-38 

61-90  64-32 

1-.32 

1-86 

37*74 

41-54 

29-54  31-08 

12-31 

18-90 

Cyamopsis  psoralioides,  gawdr  (Buna  spe- 
cimen). 

29-80 

... 

53-89  ... 

1-40 

1 

• •• 

From  an  inspection  of  the  preceding  tables  it  will  be  seen  that 
the  pulses  abound  in  nitrogenous  elements  so  efficient  in  repairing 
the  tissues,  and  next  to  them  the  cereals.  A comparison  with  the 
analysis  of  the  constituents  of  the  blood  will  show  that  the  composi- 
tion of  both  is  almost  identical,  and  will  also  explain  why  experience 
has  taught  the  natives  of  those  provinces  to  mix  together  in  their 
food,  in  certain  proportions,  cereals  and  pulses,  the  one  supplying 
what  the  other  is  wanting  in.  Thus  the  flour  of  gram  and  peas  is 
mixed  with  that  of  the  cereals  and  especially  with  millet  flour. 
Pulse  bread  is  very  seldom  eaten  alone,  and  then  only  locally  and  for 
some  special  reason. 

The  millets  and  the  coarser  pulses  form  the  staple  food  of  the 
hill  population.  Amongst  the  former  the  mandua,  janghora,  koni, 
china,  and  mdna,  and  amongst  the  latter  the  gahat,  hliat,  and  rains. 
The  mandwa  is  either  made  into  bread  or  into  a porridge  called  hdii, 
and  the  china  and  koni  are  also  made  into  bread  or  boiled  whole  and 
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eaten  as  rice.  When  travelling,  the  lower  classes  live  chiefly  on 
saiu,  the  meal  of  parched  barley,  which  only  requires  the  addition  of 
a little  water  to  prepare  it  for  eating.  The  following  remarks  of 
Traill  still  hold  good  : — 

“ Rice  forms  the  favourite  food  of  all  those  who  can  afford  to  pur- 
chase it.  Wheat  is  only  in  partial  consumption,  chiefly  on  occasions 
of  entertainments  at  marriages,  &c.,  when  the  peculiar  scruples  of 
Hindus  prevent  the  use  of  rice.  Vegetables  of  all  kinds,  both  cul- 
tured and  wild,  are  objects  of  universal  consumption  ; among  the 
latter  descri})tion,  not  already  noticed,  may  be  mentioned  the  nettle, 
fern,  tulip,  malu,  &c.,  of  which  the  shoots,  root,  and  bean,  respec- 
tively, are  eaten:  the  list  of  herbs,  roots,  and  leaves,  considered  ed- 
ble  by  the  natives,  is  endless  ; indeed,  from  their  indiscrimination 
in  this  respect,  fatal  cases  of  poisoning  sometimes  occur.  During  the 
periodical  residence  of  the  agricultural  classes  in  the  Rhabar  their 
j)rincipal  food  is  the  “ or  sweet  potato,  boiled  and  eaten  with 

buttermilk.  Animal  food  is  in  much  request  among  all  classes  ; 
with  the  exception  of  those  animals  the  use  of  which  as  food  is 
prohibited  by  their  religion,  and  excepting  also  reptiles  of  all  descrip- 
tions and  carrion  birds  or  beasts,  every  sort  of  animal  is  converted 
to  food  in  some  part  or  other  of  the  hills:  by  the  southern  Garh- 
walis  rats  and  mice  are  considered  as  dainties.  The  favourite  flesh 
is  that  of  the  goat,  or  of  the  sheep,  where  bred : against  the  sheep 
of  the  plains  an  universal  prejudice  exists,  its  long  tail  rendering 
it,  in  the  eye  of  the  highlander,  a species  of  dog.  No  scruple  as 
to  the  mode  of  decease  exists,  and  animals  dying  a natural  death 
from  disease,  or  other  cause,  are  eaten  by  the  Hindus  as  well  as  by 
the  Dorns.” 

Stewart  also  in  his  interesting  report  on  the  food  of  the  people 
of  the  Bijnor  district,  which  lies  at  the  foot  of  the  Garhwjil  hills, 
notices  many  points  which  have  an  interesting  bearing  on  the 
lessons  learned  by  experience  as  to  the  dietetical  value  and  effect 
of  each  food-grain.  He  writes  : — 

“ The  prices  of  the  various  staple  crops  would  appear  to  have 
a greater  effect  on  the  relative  quantities  of  those  consumed  at 
different  periods  of  the  year  than  opinions  connected  with  their 
wholesomeuess,  &c.  Still,  the  latter  consideration  has  its  weight  in 
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determining  the  choice  of  certain  kinds  of  food  at  certain  seasons. 
Thus,  in  the  cold  weather,  much  more  hdjra,  which  is  considered 
“ heating,”  is  consumed,  with  a large  proportion  of  salt  and  spices, 
than  at  any  other  time  ; and  in  that  season  generally,  one  meal  a 
day,  at  least,  consists  of  pulse  with  rice  in  the  form  of  khijri.  Ba- 
ghar,  or  rice  made  into  meal  with  its  inner  husk,  is  also  a favourite 
kind  of  food  in  the  cold  weather.  In  the  hot  season,  again,  rice  is 
the  cereal  most  used,  and  this  accords  with  the  fact  that  its  com- 
parative consumption  is  found  gradually  to  increase  towards  Cal- 
cutta, and  to  decrease  towards  Afghanistan,  so  that  in  the  Upper 
Panjab  it  constitutes  a very  small  proportion  of  the  food  of  the 
people,  and  wheat  and  maize  are  very  much  used.  In  the  rainy 
season  more  wheat  appears  to  be  eaten  than  at  any  other  time  of 
the  year,  very  often  in  the  form  of  gochni  bread,  with  about  one 
part  in  four  of  pulse-meal.  The  labourer,  if  not  in  straits,  always 
has  two  meals  a day,  the  fullest  being  the  morning  one,  at  6 to 
8 A.M.,  before  he  begins,  or  during  an  interval  of,  his  work  ; 
the  evening  one,  after  the  day’s  labour  is  finished  : but,  of  course,  the 
change  of  the  seasons,  the  weather,  and  the  nature  and  place  of  his 
work,  cause  considerable  variation  in  this  respect. 

“The  staple  of  food  of  the  labouring  classes  in  this  as  in  most 
other  countries  consists  of  one  or  other  of  the  cereals,  here  generally 
combined  with  a considerable  amount  of  pulse.  From  very  many 
encpiiries  the  average  consumption  of  adult  labourers,  male  and 
female,  appears  to  be  about  ten  or  twelve  chhattdks  (20  to  24  oz.)  a 
day  of  meal,  or  rice,  with  about  two  chhattdks  (4  oz.)  of  pulse.  The 
average  weight  of  the  adult  males  admitted  into  Bijnor  jail  in  six 
months  was — Iliudus,  one  maund  and  ten  seers  (lOOIb.),  and  Musal- 
mans,  one  maund  and  eight  seers  (96Ib.);  and  since  this  may  be 
assumed  as  a tolerably  close  approximation  to  the  average  weioht 
of  the  adult  male  inhabitants  of  the  district,  the  above  quantity  of 
food  seems  liberal  when  compared  with  the  amount  which  has  been 
found  to  support  healthy  persons  in  Europe,  where  the  average 
weight,  of  individuals  is  probably  considerably  higher  than  here. 
Less  invariable  (than  pulse)  but  still  very  frequent  concomitant.'’  cf 
the  bread  or  rice  consumed  are  greens  and  tarkdri  of  gourds  and 
other  vegetables,  and,  in  the  season,  one  or  two  kinds  of  fruits, 
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especially  the  mango.  These  not  only  have  their  uses  in  supplying 
fresh  vegetable  juices  to  the  economy,  but  also  add  to  and  vary  the 
sapid  elements  of  the  food,  and  thus,  besides  satisfying  the  natural 
craving  for  flavour,  they  also  aid  in  stimulating  the  process  of  diges- 
tion, although,  both  theoretically  and  practically,  an  excessive  amount 
of  such  food  taken  habitually  is  deleterious.  A more  constant  error 
of  the  labourer  is  that  of  making  his  cakes  too  thick  and  under- 
cooking them.  The  reasons  for  this  practice  are,  that  it  saves 
trouble,  time,  and  fire,  and  itroduces  the  feeling  of  satiety  with 
a smaller  quantity.  It  is  barely  necessary  to  observe  that  the 
practice  is  calculated  to  injure  digestion  seriously  (and  in  native 
regiments  I have  very  often  found  that  it  materially  inter- 
fered with  convalescence  from  certain  diseases  of  the  alimentary 
canal).  Hill  men  eat  greedily  all  kinds  of  fruits,  both  cultivated 
and  wild,  and  very  rarely  allow  either  to  ripen  thoroughl)\  The 
number  of  wild  fruits  and  berries  is  very  large,  and  the  supply  lasts 
from  April  to  October,  forming  a welcome,  though  not  perhaps 
always  a healthy  addition  to  their  food. 

‘‘The  average  quantity  of  animal  fibrine  consumed  by  the  labourer 
must  be  very  small  indeed,  as  meat  is  but  rarely  eaten  by  him,  and 
then  generally  only  in  quantity  sufficient  to  constitute  a relish  to 
his  ordinary  vegetable  diet.  The  place  of  the  oleaginous  element 
which  is,  among  meat-eating  nations,  mostly  derived  from  flesh,  is 
here  filled  by  the  very  large  amount  of  animal  and  vegetable  oils 
consumed  in  various  ways,  especially  as  adjuncts  in  cooking  vege- 
tables, &c.,  and  in  the  protei-form  sweetmeats.  The  amount  of 
spices  taken  is  also  large,  and  is  probably,  to  some  extent,  necessitated 
by  the  rarity  of  the  stimulus  of  meat,  and  by  the  considerable  pro- 
portion generally  borne  by  crude  vegetables  to  the  other  articles  of 
food.  Sugar  likewise  is  used  in  larger  quantity  than  in  temperate 
climates,  but  I should  think  not  more  than,  if  so  much  as,  is  used 
in  other  countries  where  the  sugarcane  is  cultivated.” 


Watson’s  formula. 


Dr.  Forbes  Watson  has  published  a most  useful  table,  show- 
ing the  properties  of  nitrogenous  substances 
which  can  be  combined  to  the  best  advantao-e 
with  carbonaceous  ones;  that  is,  of  pulses  to  be  combined  with  cereals 
arrowroot,  sago,  millets,  and  the  like.  By  a simple  formula  we  can 

8G 


G82 


niMA'LAYAN  DISTRICTS 


find  out  the  quantity  of  a pulse  tliat  sliould  be  added  to  a carhona-' 
ceous  substance,  })rovidt‘d  only  we  know  from  previous  analysis  th© 
aniount  ot  caibonaceoiis  and  iiiti’ogenous  matter  in  each,  from  which 
we  can  deduce  the  })roportions  of  carbonaceous  to  nitrogenous  in 
each,  representing  nitrogenous  as  unity. 

Then,  to  find  the  quantity  of  one  substance  to  be  added  to  the 
other,  we  have  this  formula  : — 


Let  the  proportion  of  nitrogenous  to  carbonaceous  in  the  giA’en 
substance  be  m:  1.  Let  the  proportion  of  nitrogenous  to  carbona- 
ceous in  the  substance  required  to  be  added  be  ; 1. 


Tnen  the  standard  proportion  or  best  possible  combination 
(which  is  6 carb.:  1 nit.:)=;^  : 1.  Let  the  number  of  parts  in  the 

given  substance  be  a,  and  the  number  required  to  be  added  be  x, 
then — 


"={ 


m (jfJ  + 1)  («  + l)-K«  + l')  Cw  + nl  _ 


-«)(«?  + !) 

Or  simplified,  .r  = | gzZ^_^±l)  | This  will  be  clear  from 

an  example.  Let  it  be  required  to  know  what  proportion  of  a pulse, 
say  gram,  should  be  added  to  a hundi’ed  parts  of  arrowroot  to  give 
the  best  combination.  By  analysis  we  know  that  the  proportion  of 
carbonaceous  to  nitrogenous  in  arrowroot  is  165*5  : 1,  and  in  gram 
is  3*8  : 1 : then  in  the  formula  m will  be  represented  by  165*5  ; n 
by  3*8  ; p by  (the  standard  known)  6,  and  a by  100  : so 
r ^165-5 -6)  (3-8  + 1)  -i  r 765-60  1 

I (6-3-8)  (165-5  + 1)  I 100=  I 3;^  I 100  = 2*09 X 

100  = 209*0  = the  number  of  parts  required  ; that  is,  that  209  parts 
of  gram  to  100  parts  of  arrowroot  makes  the  best  combination. 
This  formula  is  of  great  value  in  settling  jail  and  hospital  dietaries. 


A -CULTIVATED  FOOD-GRAINS. 

The  cultivated  crops  are  divided  into  those  of  the  rahi  or  sown 

Cultivated  food-grains.^  autumn  and  reaped  in  the  spring  and 

those  of  the  khcm/  or  chamnds,  sown  in  the 
summer  and  reaped  in  autumn,  exactly  as  in  the  plains,  for  the 

‘ A botanic.al  description  of  each  of  these  plants  will  be  found  in  my  < Note« 
on  the  Lconomic  Products  of  the  isorth-Western  Provinces,’  Part  IV.,  Allahabad, 
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influence  of  the  periodical  rains  is  felt  in  all  the  hills  on  this  side  of 
the  snowy  range.  In  the  hills,  the  staple  crops  are  the  same  as  they 
were  sixty  years  ago,  wheat  and  barley  in  the  spring,  and  rice  and 
mandua  in  the  autumn  ; in  the  tract  along  the  foot  ol  the  hills 
rice  and  arum  are  the  principal  rain-crops,  and  wheat,  barley,  and 
mustard  the  chief  spring  crops.  Dividing  the  cultivated  food-grains 
amoiiffst  the  £jreat  natural  orders,  we  have  as  follows  ; — 

GRAMiNE.n  OR  Grasses. 

Triticnm  rnltfair,  Linn.,  wheat — gehuii,  vdgilial. 

Ilordeum  he,ra.^tichoiu,  Linn.,  bailey — -jnn- 

„ himalaycnse,  Linn.,  celestial  barley— k. 

Onjza,  safira,  Linn.,  rice — dJidit. 

Zea  Linn.,  maize — hhiltta,  junaUi,  wungari. 

P-aspnhnn  aerobic ulntnm,  Linn. — bodo,  Ttodra. 

Panicum-  mdliacenirt,  Tjinn. — china,  gondra. 

Ojdiamenus  f rumeritacevs,  Link. — inandira,  jhangora. 

Srtaria  italicn,  Kth. — Itanrii,  honi,  hiihui. 

Pniicdlarin  spicata,  Lam. — hdjrn. 

Elcminc  Coraennn,  Gcertn. — mandua. 

Arena  safira,  Linn.,  oats — -jai. 

Sorghum  vulgare,  'Pev?,,—jodr,junaii. 

Saccharum  ojjioinarum.,  Linn.,  sugarcane — ihh,  rihhn,  ganna, 

LeCtUMINos.e  or  rUESE.S. 

Pircr  arirfinum,  Linn.,  gram — chana,  rhoJa. 

Errum  Lens,  Linn.,  lentils — masur. 

Vicia  Fafia,  T/mn.,  bean — hdhla. 

Lathgrus  satirus,  Linn.,  hisari,  chapfa. 

Pisum  satirum,  Linn.,  pea— hulai. 

Phaseolus  aconitifolius,  .Jacq. — moth. 

„ Mungo,  lann. — mung,  chhimi. 

P.  Mungo  var.  radiafus,  Thnn. — urd,  mash,  chhimi,  rvlndar. 

„ torosus,  Iloxb. — guransh. 

Phaseolus  rulgaris,  Linn.,  bean — shimi,  snu. 

,,  mult  iff onts,  Willd.,  scarlet  runner. 

„ coceineus,  Lam.,  ditto  variety. 

Vigna  Catiang,  Endl. — lohiga,  riansh, 

PoUchos  hijforus.  Tann. — gahaf. 

„ Ijohlah,  Linn. — shimi. 

Cajanus  indicus,  Spreng. — arha7\  rahar,  fur. 

OlgciJie  Soja,  Sieb. — bhaf. 

Cyamojjsis psora! hides,  D.  C. — gatrdr. 

CUEXOPODIACE.E. 

Ckenopodium  album,  Linn. — bethua. 
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AMAllANTACEyE  OB  AMAEANTHS, 

Amaranth  us  frumentaceous,  Buck. — chna. 

» candatm,  ll(K{.—kcddri  chua. 

ft  Jilitum,  Linn. — chamli, 

PoLYGONACEiE. 

Fagopyrum  esculent u»i,  Moench.,  hncksyhevii—ogal,  pdUi, 
ft  tataricum,  Goertn,,  buckwheat— ^7/ 

Cereals.* 

Tritioum  vulgare,  Li„„._Wheat,  and  Hordeum  hexastichon, 

inn.  B.irlej.  There  are  four  recognized  varieties  of  wlieat  — 

(1)  ffcUn  mfed  or  wliite  wheat ; (2),  chhid-khdm  or  d<iwa,  a white 

awnless  variety  grown  in  large  quantities  in  the  Kosi  valley  near 

Somesar ; (3),  daulat-kUni  and  (4)  UUjeUn,  tdnga  or  jmher,  the 

bearded  varieties.  Wheat  is  called  generically  karu.k  or  yehun, 

and  by  the  Bhotiyas  mipM.  The  flour  is  known  as  dia  or 
kanmk, 

Tliore  are  also  several  varieties  of  barley  Rnoivn  generically  as 
jau  ; a short-awued  variety  is  called  t-ena.  When  barley  is  Ln 
and  reaped  together  with  wheat,  the  mi.xect  grain  is  called  gojai  • 
and  with  gram  or  peas  or  lentils,  it  is  known  as  Mj„.  I„  b„th 
these  cases  the  grains  are  grown  together  and  cooked  and  eaten 
as  one.  Mi,xed  wheat  and  gram  is  called  gochni  below  the  hills. 

V heat  and  barley  usually  follow  rice-  in  the  same  fields.  These 
me  prepared  in  Asauj  (September-October}  by  ploughing  and  clean- 
ing, and,  when  practicable,  they  are  irrigated  by  turning  into  them 
a stream  from  some  river.  The  irrigated  fields  are  sown  in  October- 
liovember  and  the  uplands  ui  November-Becember.  The  seed  is 
sown  m furrows  (s.ya),  which  are  ag.ai„  covered  i„  by  the  ploimh 
whilst  toe  clods  are  broken  by  toe  dalaga  and  again  Loothed  by  I 
heavy  fl.it  wooden  log  {maga)  drawn  by  oxen  and  kept  steady  by  a 
man  standing  on  it.  Barley  ripens  in  March-Anril  and  wL-n 
month  l^er,  and  yield  about  tenfold  the  seed  sown.  Both‘.!re 
cut  in  the  middle  ol  the  stalk  with  a sickle  and  tied  in  she.ives 
{antha)  and  stacked  near  the  homestead  to  dry.  When  dry  the 
sheaves  are  unbound  and  threshed  out  by  a flat  wooden  board ’with 
a short  handle  known  as  mm, the  north-eastern 

&o.,  will  bo  I'oimd  ]i’TOioai?-''p  ‘f’  “sra- 

ITovinces,’  Part  IV.  ^ Loouoniic  iioducts  of  the  North- Western 
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Pattis  of  Kiiinaun  a primitive  form  of  flail  is  used  in  the  sliajje  of 
a long  })liant  stick.  The  chaff  is  used  as  fodder ; cow-dung 
ashes  {khanija)  are  mixed  with  the  grain  wlien  stored,  to  pre- 
vent the  attacks  of  insects.  The  variety  II.  ^yiceras,  mentioned 
by  Thomson  (p.  102)  as  that  ‘ curious,  awnless,  monstrous  barley,’ 
is  peculiar  to  the  highlands  of  Tibet,  where  it  is  extensively  culti- 
vated. It  ripens  in  August  in  the  Pruang  valley.  At  the  same 
time  that  wheat  is  sown,  and  often  on  the  borders  of  the  same  fields, 
masti)'  {Ercum  Lens)  and  gram  {Cicer  anetinum)  are  cultivated  in 
quantities. 

Hordeum  himalayense  ( ) — Ua-jau,  the  chdma  of  the 
Bhotiyas  of  Darina. 

This  species  is  only  grown  in  villages  bordering  on  the  snowy 
rano-e  and  at  hioli  elevations,  7-12,000  feet.  The  seed  is  sown  in 
first-class  unirrigated  land  in  October  and  ripens  in  May.  The 
avera'Te  yield  per  acre  is  about  fifteen  loads,  worth  one  rupee  a load, 
and  raised  at  a cost  of  about  eight  rupees  an  acre.  The  produce  is 
consumed  locally  by  the  Bhotiyas,  being  esteemed  much  too  poor  a 
food  for  the  lowland  folk. 

Oryza  sativa,  Linn. — Rice.  This  widely-distributed  grain  is, 

as  may  be  supposed,  the  principal  rain-crop 
in  the  lowlands,  ami  is  also  largely  cultivated 
in  the  hills  up  to  6,500  feet,  where  some  of  the  most  valuable  varie- 
ties are  raised  in  the  deep,  hot  valleys.  It  is  an  annual,  belonging 
to  the  natural  order  Graminece,  having  numerous  culms,  erect,  joint- 
ed, round  and  smooth,  the  leaves  sheathing  and  long,  scabrous  out- 
side and  the  panicles  terminal.  The  local  names  of  the  varieties  are 
almost  endless  ; the  principal  recognized  in  the  Kuinaon  Division  are 
the  following  : — 


Dhdn. 

dhtxiuva. 

sathiya. 

dhdrii. 

nmltani. 

hafasinva. 

JMnsmdti. 

(liida. 

dim  niya. 

hadatiya. 

jogydna . 

mal'arat. 

J/a  tisraj. 

sishali. 

hanpdsa. 

haltuniya. 

ratinra. 

rdjhhati. 

O'ajlo. 

anjan. 

iunliya. 

viotiya. 

a lari. 

rupasira. 

Uya. 

amdrasi. 

Jiirnmli. 

adarat. 

rasiya. 

Jialdinra. 

Jamol. 

sal. 

naxdiya. 

nmisunm. 

parayni. 

vmndhuri. 

Bahtnva. 

luityuri. 

rahasutra. 

andi. 

chilnlitU. 

sdlam. 

Timllina. 

gajnlhja. 

vmthamvth. 

gcrujva. 

chinahhuri. 

ptdliya. 

In  the  hills,  the  agricultural  year  commences  about  the  middle 
of  February,  when  the  laud  has  to  be  prepared  for  the  ricc-crop, 
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wliicli  is  usually  sown  where  mandita  has  been  raised  in  the  pre- 
vious season.  The  manure  from  the  cattle-sheds  is  spread  over  the 
ground  which  is  then  ploughed  and  freed  from  stones.  The  terrace 
walls  are  repaired  and  the  roots  of  the  mandua  from  the  last  crop 
are  collected  and  burned.  In  Baisakh  (March-April)  or  Jeth, 
(April-May),  the  land  is  i>loughed  again  and  the  seed  is  sown  in  the 
furrows,  which  are  closed  by  a flat  log  of  wood  drawn  along  them. 
When  the  young  plants  have  risen  to  some  three  or  four  inches  in 
height,  a large  rake  or  harrow  is  drawn  over  the  ground  to  remove 
the  weeds  and  thin  the  plants.  Where  water  is  abundant,  the  better 
sorts  of  lice  aie  sown  in  a highly— manured  and  irrigated  nursery 
{bihnora)  or  seed  bed.  This  is  first  flooded  with  water  and  then 
ploughed  until  the  soil  becomes  a semi-liquid  mass.  Manure  is  then 
added  and  the  seed  is  sown  on  the  top  and  covered  over  with  leaves, 
especially  those  of  the  cldr,  which  are  said  to  decompose  easily  in 
water  ana  form  an  excellent  top-dressing  manure.  The  young  plants 
are  transferred  (ropa)  from  the  nurseries  by  the  women  and  children 
in  June-July  to  the  open  field.  The  manure  used  is  commonly  the 
sweepings  of  the  cattle-pens,  which  are  collected  in  regular  heaps  on 
a place  set  apart  for  it  in  the  field,  usually  that  in  Avhich  the  cattle 
have  been  regularly  penned  [khatta),  to  economise  the  colleAion  of 
their  droppings.  Leaves  also  are  collected  and  allowed  to  rot  in 
heaps  on  the  field,  and  twigs  and  branches  of  trees  are  burned 
and  the  ashes  made  use  of.  The  latter  are  usually  taken 
from  the  village  forests  and  cost  nothing  but  the  labour  in 
gathering  and  stacking  them.  When  the  field  is  a small 
one,  the  earth  is  loosened  and  the  weeds  removed  by  a small  iron 
sickle  [kutala).  In  July-August  the  weeds  are  again  removed, 
whilst  the  land  is  kept  inundated  Avith  Avater,  and  by  the  end  of 
August  the  poorer  highland  Avarieties  are  read}',  and  by  the  end 
of  September  or  beginning  of  October  the  finer  sorts  groAvn  on  the 
loAvlands.  Rice  is  cut  from  the  root  and  stored  on  the  field  in  stacks 
{kanyura)  Avith  the  ears  iiiAvards.  There  it  is  left  for  four  or  five 
days  to  dry,  and  after  that  the  grain  is  trodden  out  by  cattle 
on  a threshing-floor  paA'ed  Avith  slates  {khedu^  or  simply  by  men 
on  mats  (rnoshta).  The  stalks  (pwcdl)  are  made  up  in  bundles 
Qjulo)  and  stored  round  a pole  or  in  the  fork  of  a tree  and  afford 
food  for  cattle  and  bedding  for  the  poor.  The  grain  is  taken  home. 
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jiml,  after  beiii^  dried  on  the  roof  of  the  liouse,  is  stored  for  use 
in  boxes  {hhakdr)  or  in  baskets  plastered  with  mud  or  cow-dung, 
called  koranxjas  or  ddlas.  Unliusked  rice  is  known  as  dhdn  in 
Kuinaun  ; and  before  busking  it  is  again  dried  in  the  sun 
and  then  pounded  in  a wooden  or  stone  mortar  called  an 
xikhal.  The  pestle  {mused)  in  use  is  tipped  with  iron,  and  the  grain 
is  pounded  three  ditterent  times  before  the  clean  rice  or  chdnwal  is 
produced.  The  chatf*  {cliila)  is  used  as  fodder  for  cattle,  and  the 
husk  {pithi)  of  the  third  pounding,  by  the  poor.  AVinnowing  is 
performed  by  a shovel-shaped  basket  {supa)  which  is  held  at  such  an 
angle  to  the  wind  as  allows  the  chaff  to  fly  off,  or  the  grain  is  })laced 
on  the  ground  and  the  basket  is  used  as  a fan.  One  ndli  or  about 
four  pounds  of  rice-seed  produces  in  irrigated  land  35  ndlis  of 
unhusked  or  one-half  that  amount  of  husked  rice,  and  rice-seed  in 
upland  unirrigated  land  about  half  as  much.  Dry  upland  rice  ripens 
from  early  September  ; common  irrigated  rice  from  early  October 
and  the  better  irrigated  sorts  from  the  middle  of  October.  In 
Debra  Diin  there  are  three  principal  varieties,^  the  chaitru,  lialtyu^ 
and  kydn  or  transplanted.  The  first,  which  is  also  known  as  cliambu 
or  anjana,  is  sown  in  unirrigated  land  in  March-April  {Chait)  and 
is  cut  in  August-September.  Ilaltyu  is  sown  a month  later  in 
similar  land  and  is  cut  in  September ; it  is  also  known  as  anjani 
and  naka.  The  ^ydri  furnishes  rice  of  the  best  quality  ; the  seeds 
are  sown  in  nurseries  in  April-May,  and  the  young  plants  are 
transferred  in  the  following  two  months  to  wellirrigated  fields, 
where  they  are  carefully  weeded.  The  principal  varieties  are  the 
ramjawdin  and  hdsrnati,  and  these  grow  best  in  warm  valleys  and 
along  the  great  rivers  where  there  is  much  moisture.  Chdnwal 
cooked  in  water  is  called  hhdt,  but  the  broken  grains  {kanika)  when 
cooked  are  called  janla.  Khijri  is  a mixture  of  rice  with  urd  or 
hdjra  boiled  together  in  water ; and  khrr  is  rice  boiled  in  milk. 
The  commoner  varieties  are  often  made  into  bread,  and  in  that  case 
the  grain  is  only  husked  once  and  the  inner  husk  is  left  on  to  be 
ground  into  flour,  called  bayhar  in  Garhwal. 

Zea  Mays,  Linn. — Indian-corn,  maize  ; — Bh'dta,  mukui  (Ku- 
maun)  ; mnnyan,  junala  (Garhwal).  The  maize  plant  is  grown  in 

* Meiiioir,  22. 
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small  quantities  in  the  liills  for  the  heads  whieh  are  nsnally  roasted 
whole,  and  the  seed  is  then  eaten  from  the  cob  {chuchi).  The  seed 

is  sometimes  ground  into  flour  and  made  into  bread  either  alone  or 
with  the  flour  of  moth. 


Paspalum  scrobiculatum,  Linn.;  P.  hora,  Willd. — Kodo, 
kodra,  kodram. 

An  annual  belonging  to  the  natural  order  (dvaminecB  and  sub- 
order Panicece,  cultivated  in  the  suh-Himalayan  districts.  Dr. 
J.  L.  Stewart  writes^  of  the  Bijnor  district : Kodra  is  said  to 

produce  cholera  and  vomiting,  and  I find  that  some  authors  mention 
a similar  phenomenon  as  occasionally  occurring  in  all  three  presi- 
dencies. The  natives  generally  hold  that  with  the  ordinary  kodra, 
and  undistinguishable  from  it,  grows  a kind  that  they  call  majna  or 
majni  which  produces  the  above  effects,  but  it  has  been  sucro-ested 
with  greater  probability  that  these  depend  on  the  use  of  the  new 
grain  under  certain  conditions.  These  results  are,  however,  un- 
common, as  they  are  seldom  met  with,  and  the  grain  is  a favourite 
one  for  home  consumption  amongst  the  poorer  classes.  It  is  husked 
with  the  pestle  {indsaT)  and  frequently  eaten  unground  called 
chdnwal  in  the  Bijnor  district,  a term  usually  applied  to  husked 
rice.  P.  longifloriim,  the  kdna  of  Kumaon,  grows  wild  and  its 
seeds  are  also  used  as  food.  Roxburgh,  93  ; Drury  (F.  P.)  Ill 
565.  * * ’ ’’ 


Panicum  miliaceum,  Linn.— The  chma  of  the  hills  and  c/n'mia 
sdivdm  of  some  places,  of  which  the  gandra  or  gandri  variety  ( P. 
uliginosum  ? ) is  grown  extensively  in  the  Bhabar.  It  is  an  annual 
ith  elect,  round  culms,  belonging  to  the  natural  order  Graminoco 
and  the  sub-order  Panicew.  It  is  cultivated  in  the  hills  up  to  fl,000 
feet  and  the  sub-Hi malayan  tract,  and  is  noted  by  Madden  as 
apparently  wild  at  Hawalbagh.  It  is  a very  delicate  plant,  sown  in 
March  ; it  ripens  in  May  in  the  Bhabar,  and  is  grown  chiefly  for 
immediate  consumption.  In  the  hills  it  is  occasionally  sown  in 
May-June  up  to  6,000  feet  in  a few  villages  and  ripens  in  August. 
The  average  outturn  per  acre  in  the  hills  is  about  25  loads  of 
unthreshed  grain,  worth  about  Rs.  20,  and  raised  at  half  that  cost. 
The  seeds  are  white  and  smooth  like  sago,  and  are  considered  a fit 

‘ J,  Agri.-Hort.,  XIII.,  sec.  50. 


or  TTTE  NORTn-'WESTERN  PROVINCES. 


089 


food  for  invalids.  They  are  husked  by  the  pestle  and  mortar,  and, 
like  kodra,  are  often  eaten  ungronnd  under  the  name  chdnwal  in 
the  Bijnor  district.  It  is  known  as  a tuipdkh  or  ‘‘three-fortnight” 
grain,  that  being  the  time  required  for  its  production  from  sowing 
to  cuttino-,  and  is  therefore  one  of  those  allowed  as  food  to  devout 
Hindus  during  fasts.  P.  Jacq.,  is  occasionally  cultivated 

under  the  name  bdrti  for  the  same  purpose.  Roxburgh,  104. 

Oplismeims  frumentaceiis,  Link. — the  mandira  ^m\  jhangora  oi 
Kumaun,  jkungai'a  of  Garhwal,  the  sdmaii  of  the  Bhabar,  and  sdwaii 
of  the  plains  ; sgdmdk,  Sanskrit. 

This  is  a small  hardy  annual  belonging  to  the  natural  order 
Gramhiece  and  sub-order  Panicere,  cultivated  througliout  the  hills 
up  to  0,500  feet  and  in  the  submontane  tracts.  It  thrives  best  in 
.soils  tenacious  of  moisture  or  which  receive  plenty  of  rain,  and  is 
sown  in  July  and  gathered  in  September.  The  ears  are  cut  first, 
and  the  stalks  afterwards  as  fodder  for  cattle.  It  is  also  one  of 
the  tinpdkha  ” or  “three-fortnight”  grains,  coming  to  perfec- 
tion in  about  six  weeks.  It  has  culms  erect,  2-4  feet  high,  panicle 
erect;  spikes  secured,  incurved;  flowers  three-fold  unequally  pedi- 
oelled  ; leaves  large,  margin  hispid.  The  grain  is  considered 
heating,  but  when  kept  for  four  or  five  years  loses  that  quality. 
It  is  chiefly  consumed  by  the  poorer  classes  made  into  khir  (boiled 
with  milk),  khuskhdh,  khijri,  &c.  It  is  ihe  Pcmicntn  /7'vme?itaceum 
of  Roxburgh,  102.  0.  colonns,  Kth.,  occurs  wild  and  occasionally 

cultivated  or  rather  allowed  to  grow  under  the  jangli-mandira. 

Setaria  italica,  Kth.  ; Panicum  italicnm,  Linn.  ; Pennisetum 
italiciim,  R.  Brown. — Italian  millet.  The  kauni,  koni  of  the  hills, 
hikni  of  Bijnor,  and  kangni  of  the  plains. 

This  is  an  annual  with  culms  erect,  3-7  feet  high,  round,  smooth; 
roots  issuing  from  the  lower  joints  ; margins  of  leaf  hispid  ; mouths 
of  the  sheaths  bearded  ; spikes  nodding  ; s])ikelets  scattered  ; seeds 
ovate ; cultivated  in  the  hills  up  to  (5,500  feet  and  in  the  submon- 
tane tracts.  In  the  hills  it  is  sown  with  mandira  or  alono-  the 
edges  of  rice-tields  for  home  consumption  in  April  and  gathered 
in  September.  An  unmixed  field  of  kauni  is  very  uncommon. 
The  ears  are  cut  otf  while  the  crop  is  standing  and  the  stalks  are 
only  used  as  bedding  for  cattle.  As  a food,  natives  consider  it  to 
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be  cool  and  dry,  astringent  and  diuretic,  and  to  be  of  nsc  exfcr- 
■nally  in  rlieuinatisin.  AVlien  taken  as  the  sole  food  it  is  said  to  l)e 
apt  to  produce  diarrhoea.  It  renders  beer  more  intoxicating.  In 
Madras  its  flour  is  highly  esteemed  for  pastry.  Roxbnrgh,  102  ; 
Drury  (U.  P.),  S3S. 

Penicillaria  spicata,  AVllld. — Spiked  millet — Bdjra, 

This  millet  is  also  occasionally  gronm  along  the  foot  of 
the  hills  and  in  the  lower  valleys  within  the  hills,  but  hdjra,  jodr, 
and  maize  are  essentially  plants  ol  the  plains  proper.  Roxburgh, 
05. 

£l6Usin€  Coiacana,  Doertn.  J the  mciuduu  or  tiuiruwa  of  the  hills, 
hoclo  of  parts  of  the  western  hills  and  ra^hi  of  the  south  of  India. 
Mandua  belongs  to  the  natural  order  Graminece  and  sub-order  Cldo- 
ride(B,  and  has  an  erect  culm  supporting  from  four  to  six  spikes, 
digitate,  incurvate,  trom  one  to  three  inches  long,  comjiosed  of  two 
rons  ot  sessile  spikelets,  each  consisting  of  from  three  to  six 
floweis.  Calyx  formed  ot  jtwo  glumes  : seed  covered  with  a thin, 
pellucid,  membraneous  aril.  It  is  the  staple  autumn  or  cliavmds 
(sno/uin  Debra  Diin)  crop  of  the  highlands  (up  to  8,000  feet) 
between  the  ions  and  the  ISarda,  and  forms  the  main  food-resource 
ot  the  agricultural  classes.  It  gives  a larger  yield  than  other 
crops,  and  is  said  to  increase  in  bulk  when  ground,  qualities  that 
have  probably  led  to  its  more  general  cultivation,  as  it  is  a poor 
and  very  coarse  grain.  Indeed,  Madden  terms  it  “ a bitter  and 
indigestible  food.  j\£cinduci  is  cultivated  both  in  ordinary  agri- 
cultural land  and  in  freshly  cleared  jungle.  In  ordinary  land, 
it  usually  follows  a wheat  crop  which  is  gathered  in  April-May, 
and  the  land  is  at  once  prepared  for  the  mandna  in  the  same 
manner  as  for  rice.  The  seed  is  sown  broadcast,  and,  instead  of  a 
harrow,  the  bough  of  a tree  is  drawn  over  the  newly-sown  land  to 
cover  the  grain.  AVhen  the  young  j>lants  have  risen  two  or  three 
inches,  the  whole  field  is  harrowed  two  or  three  times  and  the  vacant 
spaces  are  filled  up  from  those  where  the  plants  are  in  excess.  Seeds 
ot  the  (jahat,  uni,  hhat,  and  other  similar  grains  are  then  sown  in  the 
midst  of  the  mandiia,  and  their  produce  is  collectively  called  kdn  in 
Kumaun.  Later  on  the  crop  is  well  weeded  with  the  Mdala,  and  in 
Octobei -November  the  ears  of  the  mandua  are  cut  off*  and  the  kdn 
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are  rooted  up.  Afterwards  the  stalks  {naluwa)  of  the  )nandi(aara  cut 
and  tied  in  bundles  and  stacked  like  those  of  rice  to  serve  as  fodder,  or 
cuttle  are  driven  into  the  field  and  allowed  to  consume  them.  The 
ears  of  the  mandua  arestacked  (thujxim)  for  some  twenty  to  twenty-five 
days,  when  they  begin  to  ferment,  and,  when  warm,  they  are  spread 
out  and  dried  and  are  then  threshed  out  by  a flail  ( saila),or  are  trodden 
out  by  cattle.  Winnowing  is  performed  by  the  stipa  as  in  the  case  of 
rice,  and  theheap  formed  is  then  passed  through  a sieve  before 

being  stored.  The  chaff  {dhtisi)  is  used  as  fuel  for  cooking  and  its 
ashes  as  a dye  and  for  washing  clothes.  The  chaff  {nat)  of  the  kiin  is 
useful  for  fodder.  Mandua  is  ground  into  flour  of  a somewhat  rough 
and  astringent  taste,  and  made  into  unleavened  cakes  or  a kind  of 
j)orridge  called  Odrl.  A spirit  called  darn  is  also  made  from  it  and 
sells  at  from  three  to  six  annas  per  bottle.  A v ariety  called  mandi/i 
has  usually  3-4  spikelets  which  are  not  iacurvate  and  ripen  in 
September.  E.  vulka,  the  mamlavi  of  the  tract  along  the  base  of 
the  hills,  is  common  in  the  hills  and  Bluibar. 

The  rent  per  hisi^  which  is  nnly  fnrty  square  yards  less  than  an 
acre,  varies  from  one-fourth  to  one-half  the  crop,  and  may  be  set 
down  as  about  two  rupees.  The  cost  of  ploughing  and  harrowing 
where  cattle  are  hired  would  be  about  two  to  two  and-a-half  rupees 
per  6is?',and  for  labour  whilst  the  crop  is  on  the  ground  about  the  same 
amount.  Seed,  sowing,  cutting  and  cleaning  the  grain  about  three 
rupees,^  giving  a total  expenditure  of  ten  rupees  [)er  hi.4.  The  aver- 
age outturn  is  between  fifteen  and  tAventv  maunds  of  fortv  seers  each, 
worth  about  one  rupee  a inaund.  Mandua  is  one  of  the  favourite 
crops  with  scpiatters  in  the  forests.  Their  mode  of  operation  consists  in 
felling  the  timber  and  clearing  patches  along  the  ridges  in  autumn, 
and  when  the  timber  is  dry  it  is  burned  in  spring,  and  mandiia  is 
then  sown  in  the  ashes  and  lightly  ploughed  in  or  hoed  in  by  hand. 
No  other  labour  is  I'equired  beyond  roughly  fencing  in  the  patches 
with  the  half-burned  logs  and  watching  them  at  night  to  prevent 
the  incursions  of  wild  animals.  The  cost  of  production  is  much  less 
than  in  ordinary  land,  and  no  rent  is  paid,  as  but  one  crop  is  taken, 
after  which  the  patch  lies  fallow  for  from  six  to  twelve  years.  This 

* Sowing  four  annas  ; seed  at  twelve  seers  per  hisi,  eight  to  tin  annas;  cutting 
and  winnowing,  for  the  former  eight  and  the  latter  four  men,  wo  Id  cost  from 
to  Sti  annus. 
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mode  of  cultivation  is,  according  to  tlie  nature  of  tlie  soil,  known  as 
hatil^  kala  banjar  or  iji-dn  in  Kumauu  and  as  khil  or  kdndala  in  Gurli- 
Aval.  In  ordinary  land  there  is  a formal  rotation  of  crojis.  Thus,  rice  is 
sown  m April  and  gathered  in  September,  after  which  the  land  is  pre- 
liared  and  yields  a crop  of  wheat  or  barley,  which  is  cut  in  April,  and 
IS  succeeded  by  mcmdua,  and  as  the  last  is  not  ready  for  the  sickle 
until  November,  the  land  is  allowed  to  remain  fallow  until  the  follow- 
ing spring,  when  rice  is  again  sown.  Where  land  has  been  long 
allowed  to  lie  fallow,  a crop  of  mandua  or  chiki  or  buckwheat  is 
usually  taken  first,  and,  as  a rule,  a field  is  allowed  to  lie  fallow  after 
eveiy  thiid  crop,  except  in  a bad  yeai*.  In  the  Ilhabar,  mustard  is 
sown  ill  August  and  gathered  in  Febriuiry,  when  it  is  followed  by 
the  garidra  variety  of  millet  which  is  ripe  in  May.  Then  wheat  is 
sown,  which  is  followed  by  rice  in  the  next  spring.  In  the  older  vil- 
lages nearly  half  the  land,  especially  that  on  which  rice  has  been 
son  n,  is  allowed  to  lie  fallow  one  season.  In  new  villages  land  is 
cropped  without  intermission  for  scA^eral  years.  Roxburgh,  115> 
Drury  (U.P.),  206. 

AveURi  S3/tiv3/5  Linn.  Oats — Jai^  wildgati-jau..  Jai  is  grown 
in  small  quantities  in  the  hills  (6-10,000  feet)  and  in  the  Diin  for 
local  consumption.  In  tlie  hills  it  is  usually  sown  mixed  with  bar- 
ley and  the  two  are  eaten  ground  up  together..  A.,  fatua  seems  tO' 
occur  wild. 

Soighum  vulgare,  Vers.;  llolcus  Sorghum,  Linn. — Great  mil- 
The  jwiali  of  the  Bhabar  and  jodr  of  the  plains. 

j-his  millet  is  grown  in  very  small  quantities  near  houses  hero 
and  there  in  the  Bhabar  and  in  parts  of  the  hills  up  to  5,000  feet. 
S.  llalepeme,  Linn.,  occurs  wild  in  the  Bhabar,  under  the  name^ 
burn  and  rikhonda.  Mnali  is  grown  in  the  plains  for  its  seed  and 
sown  closely  as  a fodder,  which  is  acceptable  to,  and  greedily  eaten 
by,  cattle  of  all  sorts,  notwithstanding  the  size  of  the  stalks.  Rox- 
burgh, 90;  Drury  (U.P.),  413  ; Steudel,  384. 

Saccharum  officinarum,  Linn.— Sugarcane— m,  rikhu,  gmma, 
puaa-rikhu^  ( large  variety),  kanthi-rikhu  ( small  variety ).  Though  the 
sugaicane  is  not  a food-grain,  it  may  be  noticed  here  as  belonging 
to  the  Gramimte.  It  is  only  occasionally  cultivated  in  the  hills, 
notably  ncai  Dwara  Hat  and  Gangoli  Hat,  but  is  largely  grown  ia 
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the  submontane  tract  and  the  Tarai.  The  details  of  manufacture 
for  export  do  not  differ  from  the  system  generally  observed  else- 
where. 


Pulses. 


The  pulses  belong  to  the  natural  order  Leguminosce  or  pea-tribe, 
and  afford  a large  (quantity  of  the  food-resources  from  the  vegetable 
kingdom  in  these  provinces.  Of  those  raised  by  field  cultivation, 
nuing,  mash,  and  inasih-  are  often  eaten  unhusked  by  the  poor.  The 
two  first  and  gram  or  chatia  are  held  in  high  repute,  though  all  are 
considered,  when  eaten  alone,  to  be  apt  to  produce  colic  and  flatu- 
lency. Gram,  peas,  and  a few  others  are  occasionally  ground  into  a 
flour  called  hesan  and  made  into  bread  either  alone  or  in  the  pro})or- 
tion  of  one-fourth  with  cereals.  Thus,  wheat  is  ground  with  gram, 
maize  with  nirl,  and  the  millets  with  moth.  Pulse  bread  alone  is 
only  resorted  to  when  nothing  bettor  can  be  obtained.  Mash  and 
mihig  split  in  two  and  then  known  as  ddl  are  usually  eaten  separately 
or^with  rice,  when  the  mixture  is  called  khijri.  Milng  and  arhar  are 
reckoned  as  good  nutritious  food  for  invalids,  but  moth  and  masur  are 
considered  less  valuable  as  causing  heat  and  thirst.  J/rts?/,/*  is  said 
to  be  the  source  of  the  well-known  Du  Barry’s  lievalenta  Arabica 
Gram,  peas,  mung,  moth,  and  lohiga  are  frequently  parched  by  trades- 
men known  as  hhunjas,  and,  under  the  name  chabena,  form  the  usual 
food  for  persons  going  on  a journey  or  enq)loyed  so  as  to  prevent 
their  being  able  to  cook  their  regular  meals.  The  usual  mode  of 
})i’eparation,  however,  is  to  boil  the  pulse,  after  removing  the  })od, 
and  serve  with  condiments  of  various  kinds  as  shred  onions,  turme- 
ric, spices,  &c.  Eaten  with  boiled  rice,  they  form  one  of  the  staple 
dishes  of  the  country  {ddl-bhat),  and  in  this  form  arc  said  to  be  most 
wholesome,  the  cereal  correcting,  to  a certain  degree,  the  heating 
properties  of  the  pulse. 

Cicer  arietinum,  Linn. — Gram — Ghana . The  gram  plant  is 
sparsely  cultivated  in  the  hills.  It  is  a naturalised  j)lant,  a native  of 
Europe,  deriving  its  name  from  the  pea  having  a supposed  resem- 
blance to  a ram’s  head  (^aydcs).  It  belongs  to  the  natural  order  Legumi- 
nosce  and  sub-order  Viciece.  There  are  four  varieties,  black,  white, 
red,  and  yellow,  the  last  of  which  is  that  usually  found  here.  It  is 
cultivated  in  the  warmer  localities,  usually  as  a border  to  wheat,  and 
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ripens  in  February.  The  hhusa  of  the  stalks  and  le.'vves  forms  a 
valuable  fodder  for  cattle  and  horses,  and  the  green  leaves  are  eaten 
as  a pot-herb.  Hook.  FI.  Ind.,  II.,  176  : Roxburgh,  567.  C.  micro- 
pht/llu)n,  Benth.,  a wild  species  gi’owing  in  Tibet,  is  remarkable  for 
a very  viscid  exudation  and  its  strong  odour  (Thomson’s  Travels, 
371):  Drury  (U.P.),  134. 

Ervum  Lens,  Linn.;  C/m*  Zm«-,  Willd. — Lentils. — Masur,  an 
annual  belonging  to  the  natural  order  Lef/mninosoi  and  sub-order 
Viiiew,  is  sparsely  cultivated  in  the  hills,  but  is  increasing  in  favour 
in  the  Bhabar.  The  seeds  s})lit  in  two  are  used  as  a dal,  but  they 
are  commonly  regarded  as  heating.  It  also  is  sown  at  the  border 
of  fields  and  ripens  in  February,  lioxburgli,  567, 

Vicia  hirsuta,  Koch.  This  plant  is  found  wild  near  Ahnora, 
and  is  occasionally  cultivated  as  a fodder  under  the  names  niamri, 
mcibur-chaiia,  jhanjhaniya-kuri  up  to  5,000  feet  in  Kuniaun  and 
also  in  the  Tarai.  Hook.  FI.  Ind.,  II.,  177. 

Vicia  Faba,  Linn. — The  garden  bean — Bdkla.  This  bean  is 
cultivated  occasionally  for  its  seed  and  straw  up  to  8,000  feet. 
There  are  several  varieties  sown  from  introduced  seed  or  native 
seed  either  in  fields  or  gardens.  V.  saliva,  Linn.,  var.  angastifoUa 
(Hook  FI.  Ind.,  II.,  178)  and  V.  tenera  occur  wild. 

Lathyrus  sativus,  Linn. — The  chickling  vetch — Kisdra,  churdl, 
cliapa,  mattar,  kdsa.  This  species  is  occasionally  cultivated  below 
the  hills  and  in  the  hills  up  to  8,000  feet.  The  evil  effects  of  this 
pulse  is  unknown  in  Bijnor  and  the  Bhabar,  though  it  is  said  to 
produce  paralysis  in  Allahabad.  L.  sphoivims,  Retz.,  and  L.  xiphaca, 
Linn.,  are  found  wild. 

Pisum  sativum.  Linn. — The  field-pea — Kalon,  knlai,  hataaa 
(Jaunsar).  This  well-known  annual  has  been  introduced  from 
Europe.  The  seeds  are  round,  of  uniform  colour,  and  there  are  5-6 
leaflets.  Another  species,  P.  arvense,  Linn.,  having  2-4  leaflets  and 
compressed  marbled  seeds,  is  said  by  Royle  to  be  a native  of  India. 
It  is  cultivated  in  small  quantities  up  to  8,000  feet  in  the  hills. 
Hooker,  FI.  Ind.,  II.,  181. 

Phaseolus  aconitifolius-  Jacq. — The  aconite-leaved  kidney 

bean — Moth.  This  species  is  chiefly  grown  in  the  submontane  tract 
in  the  poorest  soils  and  is  of  little  account  amongst  food-resources 
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here  except  in  dry  seasons.  Hooker,  ihuL,  202  : Roxburgh, 
558. 

Phaseolus  Mungo,  Linn. — The  sinall-irnited  kidney  bean. 
M'linci,  chhimi,  chikan,  and  var.  radiatns,  Linn. — rayed  kidney  bean ; 
vrd,  mash,  chhimi  ruinddr. 

Roth  these  varieties  are  cultivated  in  Kumaim  up  to  4,500  feet. 
The  former  is  rare  and  has  greenish  yellow  flowers,  pods  10-15 
seeded,  and  seeds  with  numerous  longitudinal  close  streaks.  There 
are  four  varieties,  green,  black,  yellow,  and  white,  of  which  the  first  is 
most  common  : ripens  in  October.  The  second  has  yelloAv  flowers, 
pods  very  hairy,  4-6  seeded  ; two  varieties,  black  and  green,  and  a 
third  smaller  plant  occurs  called  nrdi.  It  is  a rain  crop  and  is  more 
commonly  cultivated  in  the  hills  up  to  6,000  feet.  It  is  considered 
the  most  heating  of  all  the  pulses  and  is  seldom  eaten  alone.  Hooker, 
/.  c.,  203  ; Roxburgh,  556.  P.  Mango  of  Roxburgh  is  the  common 
green  mdng  ; tUe  black  variety  is  his  P.  Ma.v  and  the  yellow'  variety 
is  his  P.  aureus,  whilst  P.  Roxhurghii,  W.  et  A.,  is  the  same  as  P. 
radiatus,  Linn.,  urd  or  mash,  now^  reduced  by  Aitchison  (p.  389)  to 
a variety  of  P.  3Iungo,  Linn. 

Phaseolus  torosus,  Roxb. — Guraush,  gurdnsh.  This  species  is 
growm  at  a higher  elevation  than  any  other  pulse  (6,500  feet), 
chiefly  in  Kali  Kumaun,  but  also  in  Almora  and  the  Bhagirathi 
valley  up  to  4,500  feet.  It  is  apparently  a cultivated  form  of  P. 
calcaratus,  Roxb.  (Hooker,  II.,  204).  There  are  tw'o  varieties,  one 
of  which  has  a red  and  the  other  a cream-coloured  seed  : ripens  in 
October.  Roxburgh,  558. 

Phaseolus  vulgaris,  Linn. — French  bean — Shiuchana,  hdkula. 
This  and  P . multijiorus,  Willd.  (scarlet-runner)  are  chiefly  grown 
in  gardens  as  pot-herbs.  P.  coccineus,  Lam.,  differs  by  its  bright 
scarlet,  casually  white,  flowers  arranged  in  long  racemes  which  often 
overtop  the  leaves.  Hooker,  ibid.,  200. 

Vigna  Catiang,  Endl.  ; Dolichos  sinensis,  Linn.  : both  are  now 
united — Lohiga  ridnsh,  rdish,  riensh. 

The  first  is  low  and  sub-erect  with  pale  purplish  flowers  ; the 
latter  is  tall  and  voluble.  There  are  several  varieties  differing  in  the 
colour  of  the  flowers  and  seeds  (white,  brown,  yellow,  black).  Three 
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or  four  are  cultivated  iu  Kumauu  (up  to  4,000  feet),  of  Avliich  one  is 
known  as  sonta.  All  the  varieties  are  usually  sown  with  other  crops. 
Ihe  oung  legumes  aie  eaten  as  a vegetable  and  the  ripe  seeds  in 
curnes.  Hooker  FI.  Iiid.,  II„  205  ; Roxburgh,  559,  500. 

Dolichos  bifloriTS,  Linn.  Horse-gram — Gcthat,  kalath,  the  huJthi 
of  the  plains.  The  horse-gram  is  occasionally  grown  in  the  hills 
np  to  6,000  feet  and  in  the  submontane  tract.  In  the  Bhabar  it 
ripens  in  October.  Hooker,  L c.,  210  ; Roxburgh,  503. 

Dolichos  LS/bld/b,  Linn. — Black  seeded  kidney-bean — Shimiy 
cMmi.  Six  varieties  of  this  species  are  commonly  cultivated  in 
gardens  and  very  occasionally  as  a field-crop.  Hooker,  /.  c.,  209  : 
Roxburgh,  500  : Drury  (U.  P.),  282. 

Cajamis  indicus,  Spreng.  ; C.flavus  and  UcoloVy  D.  C.  ; Cytisu8 
Cajan,  Linn.— Pigeon-pea.— Hr/iar,  rahar,  tor,  thohar. 

The  pigeon-pea  is  occasionally  cultivated  in  the  hills  up  to  4,000 
feet  and  in  the  submontane  tract  as  a border  to  other'crops  and  has 
a reputation  for  being  easily  digested  and  nutritious.  C.flavus  has 
the  vexillum  yellow,  whilst  C.  Ucolor  has  it  beautifully  veined  with 
purplish  red  ; the  latter  is  more  commonly  cultivated  in  Kumaun. 

Glycine  Soja,  Sieb.  ; /uspicZa,  Moench. — Soybean — the  5/mi 
of  Kumaun,  hhatnas  and  bhativas  of  Nepal  and  northern  Tirhut,  and 
Ahajmca  of  the  Tarai.  This  bean,  though  a poor  food  resource,  is 
extensively  grown  in  the  hills  4-6,000  feet,  as  food  for  men  and  cattle. 
It  ripens  in  October.  Hooker,  1.  c.,  184  ; Roxburgh,  563. 

Cyatnopsis  psoralioides?  D.  C. — the  gawdr  of  Meerut  and  hauri, 
sydmsundari,  phali-gawdr,  kawdra  and  kachMr  of  the  submontane 
tract.  It  is  sown  with  other  rain  crops  or  along  the  borders  of  the 
fields  in  the  rains  in  favourable  places,  but  will  not  stand  either 
excess  of  moisture  or  high  winds.  The  legumes  are  delicate  and 
are  used  in  vegetable  curries  when  young,  and  wLen  mature  they 
are  boiled  and  with  a little  mustard-oil  given  to  cattle  as  a condi- 
tion fodder.  Drury  (U.P.),  179. 

CHENOPODIACEJE. 

Chenopodium  album,  Linn. — Goosefoot — Bethuwa,  chardi, 
jau-sag.  An  annual  which  occurs  ( cultivated  occasionally  ) in  the 
hills  up  to  4,000  feet.  It  is  gathered  for  its  seed,  whilst  the  young 
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leaves  are  used  as  a vegetable.  It  is  entirely  a rain  crop  and 
attains  a height  of  six  feet.  The  seeds  ripen  in  October  and  are 
considered  nutritious.  Roxburgh,  260. 

Amaranths. 

Amaranthus  frumentaceus,  Buch. — Prince’s  feather — CMa^ 
cMa-mdrsa,  rdmddna,  andrddna  of  these  hills  and  batu,  bdthv, 
bathua  of  Bisahr.  There  are  two  varieties,  the  red  and  yellow, 
both  of  which  belong  to  the  natural  order  Amarantacece  and 
sub-order  Acliyranthece,  pentandrous  ; stems  and  branches  erect ; 
leaves  broad-lanceolar  ; panicles  erect ; leaves  of  the  calyx  daggered  ; 
capsules  wrinkled,  seed,  solitary,  round,  pellucid  with  callous  white 
margins.  Calyx  longer  than  the  stamens  ; leaflets  in  both  male  and 
female  with  subulate  points.  Male  flowers  with  five  stamina  : female 
flowers  with  2-3  styles.  Chua  is  largely  growm  in  the  northern  par- 
ganahs  up  to  9,500  feet,  where  it  forms  the  staple  food  of  the  poorer 
classes  and  is  a favourite  crop  in  newly-cleared  jungle,  as  it  is  not  easily 
injured  by  bears  and  deer.  It  is  sown  in  May  and  June  in  first  and 
second  class  unirrigated  land  and  yields  about  twenty  loads  to  the  acre. 
The  produce  of  an  acre  is  w’orth  about  sixteen  rupees,  and  the  estimated 
outlay  is  about  half  that  sum.  From  an  experiment  conducted  in 
the  Botanical  Gardens  in  Calcutta  it  was  found  that  forty  square 
yards  of  ground  sown  with  this  plant  in  June  yielded  twenty-one 
pounds  weight  of  clear  ripe  seed  in  September,  or  thirty-one  maunds 
to  the  acre.  It  also  grows  well  from  October  to  February  in  the 
plains.  Some  identify  clvda  with  A.  Anardana  farinaceus) , and 
much  remains  to  be  done  to  clear  up  the  synonymy  of  the 
amaranths.  Roxburgh,  663. 

Amaranthus  caudatus,  Linn. — Love  lies  bleeding — the  keddri 
clnia  of  the  hills.  This  species  has  an  erect  stem  angularly- 
striated,  glabrous,  green  ; leaves  long,  petioled,  ovate  or  rhombo- 
vate,  narrowing  at  both  ends,  bluntish,  emarginate,  glabrous,  green  ; 
spikes  ascending : flowers  sessile,  green : bracts  longer  than  the  sepals, 
which  are  three  in  number.  Cultivated  in  gardens  or  near  the 
homestead  in  the  hills  for  local  consumption.  The  seed  is  sown  in 
May-June  and  the  crop  is  ripe  in  October.  Drury  (F.  P.),  III.,  21. 

Amaranthus  Blitum,  Linn.  ; Var.  poJyoovoidf's,  A.  polyga- 
mus,  Linn.  Hermaphrodite  amaranth. — Chamli  sdg,  chanldi.  This 
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common  species  is  sometimes  grown  along  the  edges  of  fields  in  the 
submontane  tract  as  a pot-herb.  Like  all  the  amaranths,  it  is  one 

oi  the  phaldhas  or  tood-grains  which  Hindus  may  eat  during 
fasts. 

POLYGORACE^. 

Fagopyrum  esculentum,  Mcench.— Buckwheat — Tlie  ogal  of  , 
Kumaun,  kotu  of  Garhwal,  and  pdlti  of  the  Bhotiyas.  The  Himala- 
yan buckwheat  belongs  to  the  natural  order  Polygonacece  and 
sub-order  Apteroccvrpeoi.  It  is  grown  chiefly  as  a vegetable  in  the 
hills  and  is  recognisable  by  its  red  flowers.  It  is  frequently 
sown  in  newly-cleared  forest  land  and  ripens  in  September.  The 
grain  is  exported  to  the  plains  under  the  name  Icotu  and  is  eaten  by 
Hindus  during  their  fasts  {hart),  being  one  of  the  phaldhas  or  food- 
grains  lawful  for  fast-days.  It  is  said  to  be  heating,  but  palatable, 
and  is  sold  by  the  pansdri  or  druggist,  and  not  by  the  general 
grain-dealer,  F.  cymosum,  Meissn.,  the  han~ogal  of  Kumaun, 
occurs  wild  in  the  lower  hills. 

Fagopyrum  tataricum,  Goertn.  ; F.  emarginatum. — Buck- 
wheat,— called  phdpar  or  pdphar  by  the  Kumaunis  and  hhe  by  the 
Bhotiyas.  It  has  a white  or  yellow  flower  and  only  grows  at  high 
elevations,  7-12,000  feet.  It  ripens  towards  the  end  of  September 
or  beginning  of  October.  The  seeds  are  oval,  acute,  nearly  tri- 
angular with  acute,  smooth,  brilliant  angles,  the  size  of  a hemp 
seed,  of  ash-brown  colour,  whilst  the  seeds  of  the  ogal  are  rounded. 


B.— CULTIVATED  VEGETABLES. 

The  vegetables  grown  in  the  Kumaun  division  are  those  noted 
below,  which  may  be  divided  into  three  classes  : (1)  those  like  the 
gourds  and  melons  that  are  eaten  raw  or  cooked  ; (2)  those  general- 
ly boiled  in  water  with  salt  and  spices  or  cooked  with  ghi  (clarified 
butter)  or  oil,  as  the  ordinary  garden  produce  , such  as  radishes, 
onions,  carrots,  turnips,  and  the  legumes  of  various  plants  and  which 
are  known  generically  as  tarkdri ; and  (3)  the  leaves  and  stems  of 
various  herbaceous  plants,  cultivated  and  wild,  which  are  boiled  in 
water  and  form  wdiat  is  known  as  sag  or  greens  and  when  cooked 
merely  with  sufficient  water  to  prevent  their  burning,  bhangi  or 
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IJinngiya.  Tlie  first  class  comprises  a great  proportion  of  the  food 
of  all  classes  during  the  months  that  they  are  in  season  and  form 
one  of  the  most  important  dietetical  products  of  native  horticulture. 
The  second  class  forms  the  staple  of  curries  eaten  with  split  pulse 
or  ddl  and  the  third  class  includes  both  plants  specially  cultivated  as 
greens  ; the  leaves  and  parts  of  plants  cultivated  for  seed,  fruit  or 
fibre,  but  not  specially  cultivated  for  greens,  and  the  roots,  bark, 
leaves,  and  flowers  of  an  immense  number  of  wild  plants  which  are 
edible,  and  form  a substitute  for  the  cultivated  plants  with  the 
poorer  classes  and  with  all,  indeed,  in  times  of  scarcity.  We  shall 
divide  the  vegetables  therefore  into  gourds,  ordinary  vegetal)les  ; 
thirdly,  those  plants  that  are  cultivated  as  greens  ; and  lastly,  the 
principal  wild  plants  that  are  considered  edible  and  form  a portion 
of  the  food  of  the  people, 

GoURDsd 

Gourds  belong  to  the  natural  order  Cucurbitacecv,  and  are  grown 
in  the  hills  and  submontane  tract.  They  are  annuals,  climbing,  hav- 
ing clasping  tendrils  on  the  stalk,  hairy,  drastic,  pulpy  and  refresh- 
ing,  but  apt  to  produce  evil  effects  if  taken  in  inordinate  quan- 
tities. The  principal  species,  cultivated  and  wild,  are  noted  below 
in  order  to  give  a general  view  of  the  entire  order.  They  may  be 
divided  for  their  dietetic  properties  into  three  classes  : — (o)  the  plea- 
sant tasted,  with  a refreshing  juice,  usually  eaten  raw  like  the  melon 
and  water-melon  : {h)  the  other  edible  gourds  which  are  either 
insi})id  or  bitter,  and  are  all  cooked  before  being  eaten  and  (c)  those 
cultivated  or  used  for  their  medicinal  properties  only.  The  prin- 
cipal genera  represented  in  the  Kumaun  division  are  Trichosanthes, 
Luffa,  Cucumis,  Citrullus,  Cephelandra,  Bryonia,  Mukia,  and  Zeh- 
neria. 

Trichosanthes  palmata,  Iloxb. — The  indrdyan  of  Kumaun  and 
pahcal  of  the  plains.  This  species  may  be  known  from  its  red  glo- 
bose fruit  which  is  possessed  of  severely  drastic  properties  when 
wild,  though  edible  under  cultivation  when  boiled.  T.  dioira, 
Boxb.,  the  pahcal  of  Bijnor,  is  also  edible.  Hooker,  FI.  Ind.,  II., 
606  : Drury,  (F.  P.),  I.,  467  ; Iloxburgh,  695. 

’ For  a botanical  description  of  each  plant  bcc  my  ‘ Notes  on  the  Economic 
Products  of  the  North-Western  rroviuces,’  Tart  V. 
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Trichosanthes  anguina,  Linn. — Common  snake  gourd. — Tlie 
chachinda  of  Kiimaun  and  chachinga  of  RohilkLand.  This  species 
is  cultivated  throughout  the  hills  and  plains.  The  fruit  is  greenish 
white,  2 '-3'  long,  and  is  usually  eaten  cooked.  Hooker,  FI.  Ind.^ 
II.,  610 ; Roxburgh,  694  : Drury  (F.  P.),  L,  467. 

Trichosanthes  cucumerina,  Linn.— The  jangli-chacJdnda  of 
lYumaun.  jo,)igl,z~c]icicJvi7tdci  appeal's  to  be  the  wild  representa™ 
tive  of  the  preceding  ; the  fruit  is  chiefly  used  in  medicine,  though 
it  is  edible.  Hooker,  1.  c.,  609;  Roxburgh,  694;  Drury  (U.P.),  440  r 
Royle,  219. 


Luffa  segyptiaca,  Mill. — GUya  taroi  or  gMya  tori.  It  may  be 
known  by  its  5-angled  leaves  and  10-angled  fruit.  It  is  used  much 
in  curries,  dressed  as  a vegetable  with  clarified  butter  and  spices. 
Hooker,  1.  c.,  614;  Roxburgh,  698;  Dimry  (F.  P.),  I.^  459. 


Luflfa  acntangula,  Roxb. — Kali  taroi  or  tori.  It  has  the  lower 
leaves  5-angled,  the  upper  leaves  palmate,  the  seeds  black  and  irre- 
gularly pitted  and  the  fruit  usually  smaller  and  is  commonly  culti- 
vated and  highly  valued  as  a vegetable.  Hooker,  1.  c.,  615  ; Rox- 
burgh, 698  ; Drury  (U.P.),  291. 

Lagenaria  vulgaris,  Sering.— Pumpkin  or  bottle  gourd— 
Laida,  turnH  (small  variety),  gol  kaddu.  It  is  from  this  gourd  that 
the  bottle  carried  by  mendicants  is  made;  it  is  extensively  cultivated 
along  the  foot  of  the  hills.  Tlie  pulp  is  eaten  with  vinegar  or  mixed 
with  lice  as  a chhachki  or  vegetable  curry.  Hooker,  I c 613  • 
Drury  (U.P.),  383;  Roxburgh,  700.  This  fine  species  was  brought 
to  Almoia  fiom  Jabalpur  in  1846  by  the  Bengal  Artillery.  The 
iu?n7d  variety  is  not  edible. 

Benincasa  cerifera,  Savi.— White  gourd  melon—BitinJa,  pe//ia 
cMl-Umhra.  Cultivated  for  its  fruit,  which  is  used  in  curries  and 
as  a vegetable.  Fruit  1-1 1 feet,  cyliudric,  without  ribs,  hairy,  ulti- 
mately covered  mth  a waxy  bloom.  Hooker,  1.  c,  616  ■ Drurv 
(U.P.),  76  ; Roxburgh,  700.  ^ 


Momordica  Charantia,  Linn.— Xmla,  karola.  There  are  two^ 
varieties  well  marked;  the  one  with  longer  and  more  oblong  fruit, 
and  the  other  with  fruit  smaller,  more  ovated  muricated  and  tuber- 
cled  and  numerous  gradations  between  them.  The  fruit  is  steeled 
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in  water  with  a little  salt  and  then  eaten  cooked  in  curries.  Hooker, 
1.  c.,  616  : Drury  (U.P.),  306  ; Roxburgh,  696. 

Momordica  dioica,  Roxb. — Gol  kankra.  There  are  several 
varieties,  of  which  the  unripe  fruit  and  tuberous  roots  form  an 
article  of  food.  M.  Balsamina  also  occurs  along  the  foot  of  the 
hills  in  wild  state  and  in  Bijnor.  Hooker,  FI.  Ind.,  II.,  617  ; 
Drury  (U.P.),  306  ; Roxburgh,  696. 

Cucumis  trig’onus,  Roxb. — Bislomhld.  Found  wild  along  the 
foot  of  the  hills.  Hooker,  1.  c.,  619  ; Roxburgh,  701. 

Cucumis  Melo,  Linn. — Melon — Kharbtiz,  and  C.  var.  utiUis{7mis^ 
kakri.  Both  these  varieties  may  be  seen  at  Srinagar,  but  they  are 
not  cultivated  in  the  hills  generally  or  in  the  submontane  tract. 
Hooker,  1.  c.,  620;  Drury  (U.P.),  172;  Roxburgh,  701. 

Cucumis  sativus,  Linn. — Cucumber — Khh'a,  khimi,  kakura. 
This  species  is  also  cultivated  for  its  fruit,  and  C.  IlardwickU,  Royle, 
the  air-dlu  of  Kumaun  and  palidi'i-indi'dyan  of  the  plains  seems  to 
be  only  a variety  of  it.  Both  the  latter  and  C.  himalensis  occur 
wild  in  the  hills  and  Bhabar.  C.  Momordica,  Roxb.  (700),  seems 
also  to  be  a variety  ; it  is  the  kachra  (unripe)  and  pMnt  or  tdti  (ripe) 
of  the  submontane  tract ; names  given  from  the  fruit  bursting  when 
ripe,  and  is  frequently  cultivated.  Hooker,  1.  c.,  620  ; Drury 
(U.P.),  173  ; Roxburgh,  700. 

Citrullus  Colocynthis,  Schrad. — Colocynth  gourd — Bidrdyan 
of  the  plains.  Found  along  the  foot  of  the  hills  ; only  used  in 
medicine.  Hooker,  1.  c.,  620;  Drury  (U.P.),  135;  Roxburgh,  700. 

Citrullus  vulgaris,  Schrad. — AVater-melon — Tai'hMj,  hindicdna. 
It  is  very  sparsely  cultivated  in  the  Blnibar,  and  still  more  rarely 
in  the  hills.  The  seeds  are  eaten  parched  with  other  grain.  The 
bitter  variety  is  the  C.  ainanis  of  authors.  Hooker,  1.  c.,  621  ; 
Drury  (U.P.),  174  ; Roxburgh,  700. 

Cephalandra  indica?  Naudin. — Bimha,  kanderi  ki  hel.  It 
occurs  wild,  but  is  occasionally  cultivated  in  the  submontane  tract, 
and  the  ripe  fruit  is  eaten  raw  or  cooked.  Hooker,  1.  c.,  621  ; 
Drury,  (U.P.)  144  ; Roxburgh,  696. 

Cucurbita  maxima,  Duch. — Squash  gourd. — Kaddu,  initha 
Uaddu,  yaduica.  It  is  frequently  cultivated  for  its  fruit  which  is  eaten 
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boiled:  the  seeds  also  yield  a mild  oil  used  in  cooking  and  burning. 
Hooker,  L c.,  622  ; Drury  (U.P.),  175  ; Aitch.,  64. 

Cucurbita/  tnoscliaitai>  Duch. — Musk-melon — Kumhrct.  It  is 
cultivated  below  the  hills  for  its  fruit,  which  is  esteemed  highly  palat- 
able and  nutritious.  Hooker,  FI.  Ind.,  II.,  622;  Roxburgh,  700. 

Cucurbita  Pepo,  D.C. — Pumpkin  or  white  gourd — Kumlira^ 
kondha,  lauka,  and  kaddu-safed.  It  is  cultivated  for  its  fruit. 
Hooker,  1.  c,,  622  ; Roxburgh,  700. 

Sryonia  laciuiosay  Linn.  It  is  found  wild  and  is  only  used  in 
medicine;  the  seeds  also  yield  a medicinal  oil.  Hooker,  Z.  c.  623  ; 
Drury  (U.P.),  87;  Roxburgh,  703. 

Mukia  scabrclla,  Am. — Givdla-kakn.  It  occurs  wild  and 
is  only  used  in  medicine.  Hooker,  Z.  c.,  623  ; Drury  (U.P.), 
88  ; Roxburgh,  702.  Zehneria  umbellata,  Th.,  known  under  the 
same  vernacular  name,  and  its  variety  Z.  nepalensis,  occur  wild  in 
Kumaun. 

Vegetables.^ 

Crassica  Rapa^  Linn.  Turnip — Shalgam  ; the  cliankan  of  the 
Bhotiya  parganahs.  The  turnip  is  beginning  to  form  an  article  of 
food.  The  Brahmans  and  Baniyas  of  the  plains  have  a prejudice 
against  the  turnip  and  carrot  as  in  some  manner  resemblino-  flesh 
which  is  forbidden  as  food  for  them.  Hooker,  FI.  Ind.,  I.,  156  ; 
Roxburgh,  497. 

Raphanus  sativus,  Linn.— Radish— dMZ.  Both  the  long  radish 
and  the  turnip-shaped  radish  are  now  largely  cultivated  and  consumed. 

Hooker,  Z.  e.,  166  ; Roxburgh,  500. 

Lepidium  sativum,  Linn.— Cress— //aZZwi,  hdlang.  Hooker, 
Z. c.,  159  ; Roxburgh,  497. 

Hibiscus  esculentus,  Linn. — BkindL  This  and  II.  sahdariffa 
are  cultivated  in  gardens  below  the  hills  and  are  consumed 
by  all  classes.  Hooker,  Z.  c.,  343  ; Roxburgh,  529. 

Canavalia  ensiformis,  D.  C. — Bean — Sem.  Consumed  by  all 
classes.  Hooker,  Z.  c.,  II.,  195  ; Roxburgh,  559. 

* For  n botanical  description  of  each  plant  see  my  ‘ Notes  ou  the  Economic 
Products  of  the  North-Western  Provinces,’  Part  V. 
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Apium  graveolens-  Linn. — Celery — Salcrl.  Grown  for  Euro- 
peans. Hooker,  1.  c.,  II.,  671)  ; Iloxbnrgh,  273. 

Daucus  Carota,  Linn. — Carrot — Gdja7\  Hooker,  l.c.,  II.,  718  ; 
Hoxburgh,  270. 

Lactuca  sativa  D.  C. — Lettuce — Kahn.  Eoxburgh,  593. 

Mentha  viridis,  Linn. — Spear  mint — Pahdri-pndina. 

Salvia  plebeia,  R.  Br.— Sage— Drury  (F.  r.),  II.,  552. 

Lycopersicum  esculentum,  Don. — Tomato — Wildyati  haujan. 
Roxburgh,  190. 

Batatas  ednlis,  Choisy. — Sweet  potato — Shahrkand,  pindcilu. 
It  is  grown  in  the  submontane  tract  and  is  a favourite  with  all 
classes.  Drury  (U.  P.),  70  ; Roxburgh,  162. 

Solanum  esculentum.  Linn.— Egg,  plant— (Kumaun), 
bhatta  (Garhwalj.  It  is  grown  commonly  by  natives  and  Europeans. 
Drury  (U  P*);  409  ; Roxburgh,  190. 

Solanum  tuberosum,  Linn. — Potato — Alu.  The  potato  was 
introduced  into  Kumaun  in  1843  by  Major  'VVelcliman  and  now 
forms  an  important  article  of  export.  The  seed  is  from  time  to  time 
renewed  by  fresh  importations. 

" Beta  vulgaris,  Linn. — Beet — Chaukandar.  This  root  is  chiefly 
grown  in  English  gardens.  Var.  bengalensis,  Roxburgh,  l^pdXang^ 
is  cultivated  as  a pot-herb. 

Dioscorea  globosa,  Roxburgh. — Yam — CJmpri  alu.  This  yam 
is  cultivated,  whilst  the  following  species  found  wild,  furnish  edible 
tubers  : — 

D-  sagittata,  Royle. — Tah'  tai'ur,  the  tubers  lie  3-6  feet  deep  in 
the  soil,  edible. 

D.  quinata — Magiya  or  muniya  ; white  tubers,  edible. 

D.  versicolor. — GentM,  gajh'^  ganjira  ; yields  a deliciously  fra- 
grant yam,  edible. 

D.  pentaphylla. — Teguna^  tahdi ; tubers  edible.  Drury  (F.  P.), 
III.,  276. 

D.  deltoides. — Gun;  on  Siyahi  Devi. 

Allium  Cepa,  Linn. — Onion — Piydj.  The  onion  is  commonly 
cultivated,  but  is  objected  to  by  Brahmans  and  Baniyas  in  the  plains 
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from  its  having  some  fancied  resembiance  to  flesh.  Chives,  leeks, 
and  shallots  are  cultivated  in  European  gardens. 

Ma/ra<llta>  dtruildiiiaiCOa/,  Linn. — Arrow-root.  This  useful  plant 
has  been  successfully  cultivated  by  Mr.  Fraser  at  Haldwani  in  the 
Bhabar,  and  has  yielded  produce  equalling  the  best  West  Indian. 

Amorphophallus  campanulatus,  Blume.— Zamm  hand.  This 
sweet  potato  is  grown  in  small  quantities  at  the  foot  of  the  hills. 
It  yields  a large  root  stock,  the  size  of  a Swedish  turnip,  but  flatter, 
and  is  the  only  one  of  the  family  that  keeps  well  in  the  ground. 
It  ripens  too  after  the  rest. 

Golocasia  antiquorum,  Schott. — Ghuiya^  Ghwiya ; arui  (plains). 
Cultivated  along  the  foot  of  the  hills. 

Colocasia  himalensis,  Boyle.— (r/mfya  pinddlu  (white 

variety),  gaderi  (red  variety),  pdpar  (leaf),  guha  (unrolled  leaf), 
all  of  which  are  edible.  Other  wild  species  are  Remusatia  vivipara^ 
the  hdgh-pinddlu,  and  R.  capillifera,  the  hdnj-pinddhi  ; the  former 
occurs  3-4,500  feet,  and  the  latter  5-8,000  feet,  flowering  in  June. 


C.— SPICES  AND  CONDIMENTS^ 

There  is  no  country  in  the  world,  perhaps,  where  spices  and 
condiments  enter  so  largely  into  the  food  materials  of  the  popula- 
tion. The  man  must  be  very  poor  indeed  who  cannot  afford  some- 
thing of  this  kind  with  his  daily  meals.  Much  of  the  spices  consumed 
are,  however,  imported,  such  as  mace,  cloves,  black  pepper,  assafoe- 
tida,  Ceylon  cinnamon  and  nutmegs.  The  bark  and  leaves  of 
Cinnamomum  Tamala  form  an  important  flavouring  material  for 
curries,  and  the  former  is  used  generally  as  a substitute  for  true 
cinnamon.  From  the  Himalaya,  also  we  have  turmeric,  ginger, 
red  pepper,  cumin  and  cardamoms  of  excellent  quality  and  divers 
wild  herbs  used  as  condiments. 


The  principal  plants  yielding  spices  or  condiments  cultivated  or 
occurring  wild  in  Kumaon  are  as  follows  : 

Papaver  somniferum,  Urm.-Vo^igy—Kliash-khash  (seeds). 
Tlie  seeds  are  used  in  curries ; cultivated. 


^ A full  description  of  each  will  be  found  in  my 
Froducts  of  the  North-Western  Provinces,’  Part  V. 
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Peucedanum  graveolens,  Benth. — Dill — Soija.  The  seeds  are 
nsed  ill  curries  ; cultivated.  Hooker,  FI.  lud.,  II.,  709  ; Roxburgh, 
272  ; Pharin.  101. 

Murraya  Koenigii,  Spreng. — Gdndla,  gayii  (Kumnun),  gandela 
or  giindi  (Bijnor).  The  leaves  are  used  for  flavouring  curries  ; the 
tree  occurs  wild  in  the  lower  hills  and  Bhabar.  Hooker,  1.  c.,  I., 
503  ; Brandis,  48  ; Roxburgh,  362. 

Carum  Carui,  Linn. — Caraway — Jira.  Cultivated  for  its  seed 
in  Garhwsil,  where  it  also  occurs  wild.  Hooker,  L c.,  II.,  680  ; 
Pharm.,  98. 

Carum  Roxburghianum,  Benth — Ajmiid.  Cultivated  for  its 
aromatic  seeds,  below  the  hills.  Hooker,  1.  c.,  682  ; Roxburgli, 
273. 

Carum  copticum,  Benth. — Lovage — Ajiodin.  Cultivated  for 

its  seeds  below  the  hills.  Hooker,  L c.,  682  ; Roxburgh,  357  ; 
Pharm.,  99. 

Coriandrum  sativum,  Linn. — Coriander — Dhaniya.  Cultiva- 
vated  for  its  seeds.  Hooker,  1.  c.,  717  ; Roxburgh,  272. 

Cuminum  Cyminum,  Linn. — Cumin— Jifm.  Believed  to  bo 
cultivated  for  its  seeds  below  the  hills  (?).  Hooker,  1.  c.,  717  ; Rox- 
burgh, 271. 

Fceniculum  vulgare,  Goertn. — Indian  fennel — Sonf.  Cultivated 
for  its  seed.  Hooker,  1.  c.,  695  ; Roxburgh,  272. 

Capsicum  frutescens,  Linn.— Red  pepper— mircha^  hirsdnL 
Cultivated  for  its  fruit  and  exported.  There  are  several  species 
cultivated,  for  which  see  Roxburgh,  193. 

Piper  silvaticum,  Linn. — Long  pepper — Pipala  mov. 

Occurs  wild  in  the  valleys  and  the  Bhabar  and  yields  a substi- 
tute for  the  pepper  of  commerce.  The  average  annual  export  from 
the  Kumaun  Forest  Division  is  about  22  tons.  Roxburgh,  52; 
Drury  (U.P.),  131. 

Cinnamomum  Tamala,  Var,,  alUflomm,  Noes. — Tg},  janyli 
ddlchini  (bark),  kikra,  kirkiriya,  tej-put  (leaves). 

A common  shrub  in  Kumaun  belonging  to  the  natural  order 
LdUi'ciccoif  of  V hicli  the  bark  and  leaves  are  exported  for  culinary 
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purposes  and  for  use  in  medicinal  preparations.  The  average 
annual  export  of  the  bark  of  this  tree  from  the  Kumaun  forest 
division  alone  amounts  to  25  tons,  and  of  the  leaves  to  35  tons. 
Curcuma  longa,  Hoxb. — Turmeric — Ilaldi,  kacMir. 

This  is  the  well-known  haldi,  so  much  used  as  a condiment. 
It  is  grown  in  largo  quantities  in  south-eastern  Garhwal  and 
Kumaun  and  in  parts  of  Debra  Dun.  It  forms  one  of  the  most 
Important  and  most  profitable  of  exports  from  the  lower  hills,  and  is 
cultivated  in  jungles  where  nothing  else  can  be  profitably  raised,  as 
well  as  in  the  Duns  and  Bhabar.  It  is  singularly  free  from  the 
attacks  of  wild  animals.  The  tubers  are  planted  in  April-May,  and 
the  produce  is  gathered  in  November.  Major  Garstin  has  estimated 
the  cost  of  cultivating  one  acre  of  turmeric  at  Rs.  36,  of  which  one 
rupee  goes  for  rent,  Rs.  5 for  sowing,  Rs.  3 for  planting  out,  Rs.  20 
for  seed,  Rs.  4^  for  weeding  and  hoeing,  and  Rs.  2^  for  harvesting. 
An  acre  will  produce  thirty  maunds  of  root  worth  Rs.  60,  and  when 
cured  and  dried,  weighing  about  maunds,  worth  Rs.  75.  Setting 
down  the  cost  of  curing  and  drying  at  Rs.  8,  the  average  net  profits 
on  an  acre  of  turmeric  amounts  to  Rs.  31,  and  thus  justifies  its 
popularity  amongst  the  hill  cultivators.  C.  angustifolia  is  found  wild. 

Zingiber  officinale,  Ross. — Ginger — Ada  (plant),  smih  (green 
root),  adrak  (dried  root). 

Extensively  grown  in  all  hot  valleys  in  Kumaun  as  an  article  of 
export.  The  mode  of  cultivation  consists  in  first  selecting  a piece  of 
ground  not  liable  to  be  flooded  and  protecting  it  from  excessive  rain- 
fall by  digging  a trench  around  the  upper  side.  This  is  then  well 
hoed  and  richly  manured,  and  in  Chait  the  ginger  is  planted  out  in 
trenches  about  half  a foot  deep  with  one  foot  space  between  each 
trench  and  between  each  plant.  The  earth  is  then  heaped  over  the 
trenches  and  the  whole  covered  over  with  leaves,  which  are  kept  in 
their  places  by  bamboo  or  wooden  poles.  The  poles  are  removed  before 
the  rains,  but  the  leaves  are  not  disturbed  until  the  ginger  crop  is 
dug  up  and  all  the  weeding  is  done  by  hand.  Z.  datum  {kachur)  is 
found  wild  in  the  Kota  Diin  and  is  a fovourite  food  of  the  porcu- 
pine and  wild  hog.  It  is  dug  up  in  February  all  along  the  foot  of 
the  mountains  and  sent  for  sale  to  the  plains,  where  it  comes  into 
use  as  a medicine. 
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Amomum  subulatum,  Roxb. — Cardamom — Ildichi.  Cultivated 
in  gardens  for  its  fruit.  Roxburgh,  15. 

Allium  sativum,  Linn, — Garlic — Lahsan.  Cultivated  for  its 
bulb. 

Humulus  Lupulus,  Linn. — Hop.  The  bop  flowers  well  at 
Hawalbagb,  tliougli  not  so  successful  as  in  tlie  west : intro- 

duced. 

D.-GREENS.' 

The  vegetable  products  used  as  greens  may  bo  conveniently 
divided  into  three  classes  : — 

1.  Plants  specially  cultivated  for  food  as  greens,  such  as  the 

cabbage,  pdlaks,  &c. 

2.  Products  collected  from  plants  cultivated  for  other  purposes, 

such  as  the  mustard  and  gram. 

3.  Uncultivated  products  used  as  food. 

Greens  are  prepared  for  food  in  much  water  and  are  then 
pressed  to  get  rid  of  the  excess  moisiui-o  and  are  seasoned  with 
spices  and  clarified  butter  and  in  this  form  are  called  $d(/.  When 
cooked  in  a moderate  quantity  of  water,  which  leaves  then  crisp  and 
dry,  they  are  called  hhangiya.  In  either  form  they  are,  as  a rule, 
insipid  and  utterly  unpalatable  to  European  tastes.  They  are 
seldom  eaten  alone  and  are  usually  combined  with  cereals,  pulses  or 
other  vegetables. 

1. — Plants  specially  cultivated  as  greens, 

Brassica  oleracea,  Linn.- — The  cabbage. — Gobi.  Its  cultivated 
varieties,  the  cauliflower  {pkiil-gobi),  white-cabbage.  Savoy,  Brus- 
sels’ sprouts,  borecole,  broccoli,  and  knol-kohl  are  all  cultivated  in 
English  gardens  and  arc  gradually  spreading  amongst  the  natives. 
Hooker,  FI.  Ind.,  I.,  156. 

Brassica  juncea,  ll.fet  T. — Mustard— Ttui,  sarson.  The  variety 
;S.  ramosa,  Roxb.,  is  the  hayildi  of  Kumaun,  and  the  variety 
5.  rugosa,  Roxb.,  is  the  hddshdhi-ldi  and  hhotiya-ldi  of  Kumaun,  in- 
troduced by  the  Gorkluilis  from  Nepal.  Both  of  these  are  culti- 
vated and  highly  valued  as  a vegetable.  Hooker,  l.c.,  157. 

• Full  description  of  all  these  plants  will  be  found  in  my  ‘Notes  on  the  Eco« 
nonii-c  Products  of  the  North-Western  Provinces,’  Part  V.,  Allahabad,  1881. 


708 


HIMALAYAN  DISTRICTS 


Eruca  sativa,  Lam.,  is  the  dua  and  chdra  of  Knmaun.  Cnlti- 
vated  as  a fodder  and  for  the  oil  expressed  from  its  seeds* 
Hooker,  1.  e.,  158. 

N asturtinm  officinale,  Brown . — Water-cress — Pirkju-hdVnn, 
It  occurs  cultiyated  aixl  wild  in  the  Kota  anxl  Dehra  Diin.  HookeFy 
1.  c>,  II.,  133. 

Lepidium  sativum,  Linn. — Cress — Ildlim  hdlang  (Garhwal). 
Commonly  cultivated  as  a relish.  Hooker,  /.  c.,  L,  159. 

Trigonella  Faenum-graecum,  Linn. — Fenugreek — MeiM.  Cnl-' 
tivated ; cooked  either  alone  as  a relish  or  with  unleavened  bread 
{roti).  Hooker,  FI.  Ind.,  II.,  87. 

Oxalis  corniculata,  Linn. — Ckcdmmir  Occasionally  cultivated, 
usually  wild;  used  as  a salad.  Hooker,  1.  e*,  I.,  436. 

Portnlaca  oleracea,  Linn. — Small  purslain — Lunah.  Culti- 
vated everywhere.  Green  leaves  cooked  or  eaten  as  a salad. 
Hooker,  L c.,  I.,  246. 

Araaranthns  Blitum,  Linn. — ChauUi.  This  and  other  species 
of  amaranth,  such  as  A.  gangeticus  and  its  variety  A.  olemceus,  are 
chiefly  used  as  pot-4ierbs*-  Roxburgh,  641.. 

Ocimum  Basilicum,  Linn. — Sweet  basil — Kali  Mlsi.  Cultivated 
as  a flavouring  pot-lierh.  Roxburgh,  463t 

Chenopodium  album,  Linn. — Befhuwa,  clami.  This  and  C. 
mtide  are  used  as  greens  and  are  very  popular. 

Phytolacca  acinosa,  Boydo—Jirrag.  Cultivated  up  to  10,000 
Beet  for  its  leaves,  which  are  used  as  gi-eens.  Roxburgh,  389. 

Basella  rubra,  Willd.^ — Pni.  Cultivated  as  greens.  Rox- 
burgh, 275. 

Rumex  vesicariuff,  Linn.^ — Cliiika-^dlang.  Cultivated  in  beds 
near  wells.  Roxburgh,  309. 

Perilla  scimoides,  Linn.' — Bkangava.  Cultivated  both  for  its 
leaves  and  for  the  culinary  oil  expressed  from-  the  seeds. 

2. — Prodmts^  collected  from  plants  cultivated  for  other  purposes. 

Under  this  head  the  following  may  be  briefly  noticed.  Tho 
leaves  of  tho  coriander,  Coidandrum  sativum.,  Linn,  the  dhaniya  of 
he  hills  and  plains,  are  collected  as  greens,  the  plant  itself  being 
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Ctiltlvated  for  its  aromatic  seeds.  Similarly  the  leaves  of  the  gram 
plant,  Cicer  ainetmu^n,  Linn.,  and  buckwheat  are  used  as  a spinach, 
as  well  as  those  of  the  safflower,  Carlhamns  tinclorius,  Linn.  The 
leaves  of  most  of  the  pulses,  such  as  loUya,  sem,  &c.,  grown  for  their 
seeds,  arc  eaten ; also  of  Brassim  campestris  and  Penlla  ocimoideSj 
cultivated  for  their  oil-seeds ; of  the  different  species  of  Arum 
gi-own  for  their  tubers,  and  of  Hibiscus  cannahinus^  Linn.,  cultivated 
for  its  fibre.  In'  times  of  scarcity  there  are  few  products  of  the 
vegetable  kingdom  which  are  not  absolutely  hurtful  that  do  not 
afford  some  aid  to  the  poor  man’s  table.  Tlie  next  section  gives  a 
lono-  list  of  those  wild  fruits,  berries,  and  leaves  that  are  thus  brought 
under  requisition,  whilst  the  number  of  trees  whose  foliage  affords 
fodder  for  cattle  when  the  drought  dries  up  the  grass  is  hardly 
smaller.  The  value  of  the  forests,  therefore,  in  times  of  scarcity  is 
considerable,  and  it  is  then  that  the  hungry  pour  into  them  from 
every  district  in  the  plains,  and  try  to  eke  out  a miserable  existence 
by  collecting  these  berries  and  leaves. 


E.-FRUITS,  CULTIVATED  AND  WILD. 

Tlie  cultivated  fruits  of  the  Kumaim  division  include  the  peach, 
apricot,  plum,  damson,  chen-y,  apple,  pear,  quince,  medlar,  orange, 
lemon,  lime,  citron,  walnut,  mango,  guava,  plantain,  pomegranate, 
fig,  strawbeny,  and  mulberry  : a goodly  list,  but  varying  muclmi 
quality.  Most  of  the  European  fruit  trees  have  been  introduced 
and  distributed  from  the  plantations  formed  in  recent  years  at  Mus- 
sooree,  Chhajauri,  Paori,  Hawalbagh,  and  Ranikhet.  Amongst  the 
wild  fruits  may  be  noticed  the  gooseberry,  red  and  black  currant, 
blackberry,  hazel-nut,  raspberry,  strawberry,  figs,  pears,  apples,  and 
walnuts,  none  of  which  are  of  much  value.  Wild  rhubarb  of  the 
red  species  grows  in  large  quantities  in  the  upper  ranges  above  9,000 
feet  and  is  of  good  flavour.  In  the  following  section  will  be  found 
a short  notice  of  the  more  valuable  species  and  a list  of  the  wild 
fruits  that  are  commonly  regarded  as  edible  and  in  some  respects 
afford  a food  resource,  especially  in  seasons  of  scarcity.  In  each 
case  a reference  is  given  to  a full  botanical  description  from  which 
the  tree  or  plant  may  be  recognized. 
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Citrus  medica,  Linn. — Citron.  Brandis,  p.  50. 

Brandis  refers  the  citron,  lime,  and  lemon  as  varieties  of  this 
species. 

I.  — medica  proper — Citron.  To  this  belongs  the  wild  varieties 
known  as  hijaura  and  karan-jjlial  found  in  the  Bluibar  and  along 
the  Sarju  under  Gangoli  Hat  in  Kumaun.  The  wild  varieties  are 
used  for  pickling  and  the  dried  rind  is  made  into  a preserve.  The 
cultivated  variety  yields  the  well-knoWn  citron  preserve  ; and  to  it 
belongs  the  madhakari  of  GarhwAl. 

II.  — Limomim — Lemon.  Madden  refers  to  this  variety  the 
jchnira  found  wild  in  the  Kota  Diin  of  Kumaun,  and  Boyle  notes 
one  called  pahdri-nlmbu  or  pahuri-kughazi  as  wild  in  the  Dehra  Dun 
and  the  nortl>w’estem  Himalaya.  Madden  states  that  the  lemons 
produced  in  and  around  Almora  in  the  cold  season  and  allowed 
to  mature  in  straw  are  of  excellent  quality. 

III.  — acida — Sour-lime.  This  includes  the  nihu  and  its  culti- 
vated varieties,  the  kdghazi,  &c.  They  are  much  employed  for  sher- 
bets and  the  like  and  thrive  well  in  the  warm  valleys. 

IV.  — Limetta. — Sweet-lime.  This  variety  is  cultivated  in  suit- 
able localities  in  Kumaun  under  the  names  amrit-jyhal,  mitha-yiibn. 
It  ripens  as  far  north  as  the  valley  of  the  Sarju  near  Bageswar  and 
is  much  used  for  sherbets.  The  dried  rind  is  in  request  as  a flavour- 
ing agent. 

Citrus  decumana,  Linn. — Shaddock,  pumelo.  Brandis,  p.  55. 
This  species  was  introduced  into  India  from  Java  and  is  now  com- 
pletely naturalised,  ripening  in  the  hills  as  far  as  Hawalbiigh,  near 
Almora,  under  the  names  saddphal,  mahd-mbu.  It  is  a great  favourite 
with  all  classes  and  gives  fruit  all  the  year  round,  so  that  on  one 
tree  may  be  seen  the  flower  and  ripe  and  unripe  fruit  at  the  same  time. 

Citrus  aurantium,  Linn.,  includes  the  bitter  or  Seville  orange, 
the  sweet  orange  and  the  bergamot.  Brandis,  p.  50.  Of  these 
three  varieties  the  sweet  orange  is  the  form  most  commonly  culti- 
vated. There  are  several  local  varieties,  some  named  after  the  locali- 
ties in  which  they  are  produced  and  others  according  to  specific 
distinctions  in  size  or  flavour.  The  kaunla  is  the  smallest  and  most 
esteemed,  and  of  it  the  best  cultivated  varieties  are  found  in  the  warm 
valleys  of  eastern  Kumaun.  Oranges  are  now  cultivated  generally 
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throngliout  the  hills  up  to  5,500  feet  and  some  excellent  varieties 
thrive  at  Baniti  in  Garhwal.  The  orange  has  been  found  wild  or 
apparently  wild  with  imwinged  petioles  at  Bageswar  in  Kumaun 
(Str.  and  W.)  and  with  globose  fruit,  naked  or  margined  petioles 
and  obloiif^-lanceolate,  acuminate  leaves  in  Garhwal  (T.  T.) 

Vitis  vinifer3/,  Linn. — The  vine.  Brandis,  98.  The  fruit  is 
called  diikhang  in  Kunaor,  where  it  flourishes  ; but  it  can  be  raised 
in  Kumaun,  where  the  rains  are  not  too  heavy.  The  vines  and 
apricots  of  Kunaor  are  much  praised  in  the  Puranas. 

Mmigifcra.  indica,  Linn. — Mango  Am.  Hooker,  II., 14.  The 
mango  is  said  to  occur  wild  in  the  sub-IIimalaj  an  tiact  fiom  Ivumaun 
to  Sikkim,  but  it  is  also  cultivated  in  the  Duns.  The  mango  groves 
of  the  Kota  Dun  have  more  than  a local  repute. 

Prunus  Amygdalus,  Baill. — Almond — Daddm.  Hooker,  II., 

312.  A few  trees  are  cultivated  in  Kumaun,  introduced  probably 
by  Aoghani  workmen. 

Prunus  persica,  B.  et  H.  f. — Peach — Aru^  rek.  Hooker,  II., 

313.  The  usual  English  varieties  have  been  imported  and  thrive 
well  in  suitable  localities.  The  Kabuli  peach  is  completely  natura- 
lised in  the  north-western  Himalaya  and  in  places  appears  to  grow 
wild.  Brandis  has  some  observations  (p.  191)  on  its  distribution, 
and  notes  that  the  blossom  is  apt  to  be  killed  by  excessive  frost  and 
that  a small  green  beetle,  at  times,  strips  the  tree  of  its  leaves.  Mad- 
den states  that  at  Almora  the  fruit  does  not  ripen  well  nor  does  it 
ripen  at  Naini  Tal,  but  in  the  Dehra  Dun  and  the  warmer  valleys  it 
comes  to  perfection  and  bears  well.  The  flowers  appear  in  January- 
May,  and  the  fruit  ripens  in  May-October,  according  to  localit}'. 

Prunus  Armeniaca,  Linn. — Apricot — Chudm,  chola,  zard-dluj 
jald-dru,  kushm-dru,  the  galdain  of  Tibet.  Hooker,  II.,  313. 

The  apricot  is  commonly  cultivated  all  over  the  hills,  especially 
to  the-  west,  in  the  valleys  of  the  Jumna  and  Tons,  where  it  affords  a 
very  important  local  food  resource  and  an  article  of  export.  An  oil 
is  there  extracted  from  the  kernels  and  is  used  in  medicine  and  for 
perfumery  purposes  for  the  hair  and  for  burning.  This  oil  is  clear, 
of  a pale  yellow  colour  and  smells  strongly  of  hydrocyanic  acid,  of 
which  it  often  contains  four  parts  in  100.  Several  European  varie- 
ties have  been  introduced  and  distributed  tln^ugh  the  Ranikhet  nad 
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Mussooree  nurseries.  The  flowers  appear  in  Januarj-May,  accord- 
ing to  elevation,  and  the  fruit  ripens  in  May-September. 

Prunus  Avium,  Linn. — Sweet  cherry  or  gean — GiUs.  Hooker, 
II.,  313.  Brandis  unites  this  and  the  following  and  Hooker  keeps 
them  separate.  This  species  is  cultivated  to  the  west  up  to  8,000 
feet.  It  flowers  in  April-May  and  the  fruit  ripens  in  June.  The 
European  varieties  introduced  have  not  succeeded  in  these  hills, 
owing  to  the  effect  of  the  heav’^y  rain  on  the  young  fruit. 

Pruuus  Cerasus,  Linn. — Acid  cherry — Alu-hhdhi.  Hooker,  II. 
313.  Cultivated  up  to  7,000  feet.  Several  varieties  from  European 
stock  have  been  introduced  and  thrive  where  the  rain  is  not  excess- 
ive. It  flowers  and  fruits  at  the  same  time  as  the  preceding. 

Prunus  Puddum,  Hoxb. — Wild  cherry — Pilya,  pa?ya,  padam, 
paddam.  Hooker,  II.,  315.  Common,  both  wild  and  half  cultivated 
all  over  the  hills  of  these  provinces.  The  fruit,  though  very  bitter,  is 
eaten  by  the  natives  and  is  collected  for  Europeans  to  make  the 
well-known  hill  cherry  brandy.  The  flowers  appear  in  October- 
November  and  the  fruit  ripens  in  spring. 

Prunus  communis,  Huds. — Yellow  bullace — Ahi-huhhdra  (blue) , 
alecha,  cducJia  (yellow),  chhota  dlu  (small  variety).  Hooker,  II., 

315.  Madden  notes  two  cultivated  varieties  at  Ahnora;  one  a dark- 
blue  damson  known  as  hhotiya-baddm,  and  the  other  a larger  orange 
red  variety  called  laddL  The  firet  ripens  in  July  and  the  second 
in  June,  and  both  may  prol^ably  be  referred  to  P.  communis,  var. 
domestica,  plum  or  prune.  Madden  styles  them  “ palatable,  but  un- 
wholesome,” Brandis  unites  (p.  102)  under  this  species  the  sloe 
and  the  different  kinds  of  plums,  damsons,  and  prunes.  Many 
European  varieties  liave  been  introduced  with  more  or  less  success. 

Prunus  Padus,  Linn. — Bird-cherry — Jdmana.  Hooker,  II., 

316.  This  species  occurs  wild  4,000  to  10,000  feet.  The  fruit, 
though  insipid  and  somewhat  astringent,  is  eaten  by  the  natives  and 
may  be  used  in  the  manufacture  of  liqueurs.  The  flowers  appear  in 
the  hot  season,  the  fruit  in  the  rains.  Other  wild  species  are  (1) 
P.  ncpalensis,  Ser.,  which  differs  from  P.  Padus  by  having  the  fruit 
twice  as  largo  with  a quite  smooth,  thick-walled  stone.  (2)  P.  Jac^ 
euqmontii,  Hook.  /.,  recorded  from  the  Dhauli  valley  in  GarhwaL 
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(3)  P.  nndnlata,  Ham.,  wliicli  occurs  from  the  J umna  to  Bhutan  at 
6,500-8,000  feet,  but  none  of  them  have  any  economical  value. 

Fragaria  vesca,  Linn. — Strawberry.  Hooker,  II.,  343.  The 
strawberry  grows  very  well  in  the  hills  at  Mussooree,  Binsar,  Hani- 
khet,  Naini  Tal,  and  on  most  tea  plantations.  Imported  stocks 
also  thrive,  and  indeed  experience  shows  that  the  local  stock 
should  be  renewed  every  three  years  and,  when  possible,  from  cut- 
tings from  other  gardens.  The  wild  strawberries  {Fragaria  indica^ 
Alldr. — Kipaliga,  hhjida  and  F.  Vesca,  var.  nuhicola)  yield  abun- 
dantly a palatable  fruit,  which,  however,  can  be  wonderfully  im- 
proved by  cultivation.  The  fruit  of  the  cultivated  species  ripens  in 
the  hills  during  April-May. 

Cydonia  vulgaris,  Pers. — Quince — BihL  Hooker,  II.,  368, 
The  quince  is  cultivated  in  the  hills  up  to  5,500  feet  and  is  eaten 
fresh,  candied,  dried  or  in  tarts.  The  fruit  ripens  June- July. 
Several  European  varieties  have  been  introduced  through  the  pub- 
lic nurseries  and  by  private  growers. 

Pyrus  communis,  Linn. — Pear — Ndspati^  nak.  Hooker,  II., 
374.  The  pear  is  cultivated  for  its  fruit  throughout  the  hills  2-8,500 
feet.  Most  of  the  European  varieties  flourish  in  Kumaun,  and  pears 
of  excellent  quality  from  Jalna  near  Ahnora  and  other  gardens  aro 
now  procurable  in  the  Naini  Tal  market.  The  tree  flowers  in  the 
spring  and  the  fruit  ripens  during  the  rains. 

Pyrus  Pashia,  Ham. — Me1icd,mol.  Hooker,  IL,  374.  Tliis  spe- 
cies occurs  wild  everywhere  in  the  hills  2,500-8,000  feet.  The 
fruit  is  hard,  bitter  and  worthless,  and  is  only  eatable  when  half- 
rotten.  The  stocks  are  good  for  grafting.  The  flowers  appear  in 
the  spring  and  the  fruit  ripens  in  September-December. 

Pyrus  Malus,  Linn. — Apple — Seh^  seo.  Hooker,  IL,  373.  Tho 
apple  occurs  wild  in  the  hills  5,000-9,000  feet  and  is  also  cul- 
tivated. The  flowers  appear  in  the  spring  and  tbe  fruit  ripens 
July-September.  Much  has  been  done  of  late  years  to  promoto 
pomiculture  by  the  distribution  of  grafts  of  introduced  species  from 
the  public  nurseries.  Apples  of  all  varieties  are  now  found  in  tho 
markets  of  excellent  quality  and  at  a reasonable  price. 

Pyrus  baccata,  Linn. — Siberian  crab — Ban-mched,  gwdla-me- 
hal.  Hooker,  IL,  373,  This  species  occurs  wild  6-11,000  feet. 
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llie  is  small  and  sonr,  but  is  much  prized  by  the  natives, 

H.  Strachey  found  it  at  Kunti  in  Byaiis  of  Kumaim  bearing  a 
very  small  red  crab  no  bigger  than  a vdld  cherry  and  worthless 
to  eat.  The  flowers  appear  in  spring  and  the  fruit  ripens  towards 
the  end  of  the  rains. 


PyniS  Don.  Gahon^  mehedi,  2)cittu^  han-patti.  Hooker, 

II.j  375.  This  species  is  also  wild  and  is  not  uncommon  5-10,000 
feet.  Like  the  fiuit  of  H.  Pashia^  the  fruit  of  tliis  tree  is  only  eatable 
when  half-rotten.  The  flowers  appear  in  April-May  and  the  fruit 
ripens  in  August-October.  There  are  several  other  wild  species 
occurring  in  Kumaun,  such  as  (1)  P.  laimaiini,  Decaisne,  5-8,000  feet; 

^ (2)  P.  vestita,  Wall.,  known  as  maidi  and  one  of  the  best  (sweetest) 
wild  fruits ; and  (3)  P.  foliolosa, 'WiiW.,  knoAvn  as  Mlhja-suliya. 
None  of  these,  except  P.  vestita,  yield  a fruit  of  any  value,  nor 
is  it  recorded  whether  the  stocks  can  be  utilised  for  gi’afting. 
All  have  been  described  by  Ilooker. 

RibesGrossularia,  Linn.— Gooseberry— Pe;jc/iu,yrtWrt?n(Byans), 

sirgocU  (Juhar).  Hooker,  II.,  410.  The  wild  gooseberry  occurs 
in  the  dry  parts  of  the  inner  Himalaya,  8-11,500  feet.  Tlie  flowers 
appear  in  spring  and  the  fruit  ripens  in  September-October.  It 
has  a soul  taste  and  is  small  and  not  eatable.  II.  Strachey  records 
having  found  it  at  Tala-kawa  in  Bydns  in  September  and  pro- 
nounces it  worthless.  The  European  cultivated  varieties  have 
been  introduced,  but  do  not  thrive  nor  bear  froely. 

Ribes  glaciale,  all. — Black  and  red  currant — Knhdiya,  hala- 

Jcaliya  mdnrjle  (Byiins),  the  red  variety  ; dnrhd,  dongole  (Byans), 
the  black  variety.  Hooker,  II.,  410.  The  red  variety  occurs' 
rarely,  but  the  black  is  frequent  above  10,000  feet  in  Kumaun. 
The  latter  is  the  P.  acuminatum  of  Wallich.  Both  yield  a sour 
unpalatable  fruit  of  no  value.  H.  Strachey  found  it  near  Nabhi 
in  Byans,  where  it  is  very  abundant  and  yields  a fruit  described 
by  him  as  “ small  and  insipid.”  The  flowers  appear  in  May 
and  the  fruit  ripens  in  September-October. 

Ribes  nigrum,  Linn.— Black  currant.— Pdpar.  Hooker,  II., 
411.  This  species  occurs  toAvards  the  heads  of  the  Tons  and  Jumna 
and  in  Kumaun  on  the  northern  slopes  of  Bigari-Gudari  (G.)  over 
10,000  feet.  The  flowers  appear  in  July  and  the  fruit  ripens  in 
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Angus t-September.  Major  Garslin  states  that  the  fruit  is  quite 
as  large  and  as  palatable  as  the  cultivated  variety. 

Ribes  rilbrum,  Linn. — Red  currant — Pdpar.  Hooker,  |IL,  411. 
This  species  occurs  in  both  moist  and  arid  tracts  along  the  inner 
Himalaya,  5,000-12,000  feet.  Brandis  notes  that  in  Lahiil  there 
are  specimens  with  a deep  campanulate  calyx,  the  lobes  of  which 
are  ciliato  and  the  fruit  {niangha)  is  yellow  when  unripe,  but  black 
when  ripe  with  the  taste  of  red  currants.  This  fruit  is  altogether 
better  than  that  of  R.  glaciale  above,  though  small  and  more  acid  than 
is  agreeable.  The  cultivated  red,  white,  and  black  currants  have 
been  introduced  from  Europe,  but  do  not  appear  to  succeed  in  the 
Kumaun  climate, 

Punica  Granatum,  Linn. — Pomegranate — Anar  ddrim  (tree  ancF 
fruit),  ndshphdl,  kushidla, post-cuidr  (rind).  Hooker,  II.,  580.  The 
pomegranate  occurs  wild  all  over  the  hills.  The  flowers  (red  or  yel- 
1o\a)  appear  in  April-May  and  the  fruit  ripens  in  July-September. 
There  are  several  varieties  cultivated,  the  flowering  pomegranate 
and  those  with  sweet  or  acid  fruit,  but  those  raised  from  Afohan- 
istan  stocks  are  preferred.  The  fruit  is  sub-acid  and  pleasant  to  the 
taste  and  allays  thirst.  The  bark  is  largely  exported  for  tanning. 

Bassia  butyracea,  Roxb. — Butter-tree — Chmra,  chgiira;  the 
butter  is  called  chgdm-ka-pina  in  Almora  and  phalel  and  phalwdra 
in  the  plains.  Brandis,  290  ; As.  Res.,  VIII.,  477.  This  fine  tree 
occurs  along  the  outer  ranges  1,500-4,000  feet.  The  flowers  appear 
from  November  to  .January,  and  the  honey  produced  by  the  bees 
that  feed  on  them  is  esteemed  above  all  others  in  Kumaun.  Madden 
records  its  occurrence  on  the  Kamolaghat  leading  to  the  Kota 
Pun.  In  Sor,  it  is  abundant  in  the  Pithorao-arh  valley,  reachincr 
the  size  of  a large  tree  as  high  up  as  Kanthagaon  (4,000  feet),  and 
it  occurs  in  abundance  in  the  Kali  valley  on  both  the  Kumaun 
and  Nepal  sides,  from  Askot  to  Punagiri,  near  Barnideo.  The 
sweet  insipid  pulj)  of  the  fruit  is  eaten  and  the  cake  left  after  the 
oil  has  been  extracted  is  eatable.  From  the  seeds  a soft  solid  ve<re- 

O 

table  butter  is  extracted  of  the  consistence  of  fine  lard  and  of  a deli- 
cate white  colour,  which  does  not  melt  in  the  heat  of  the  j^lains  and 
keeps  a long  time  without  deteriorating.  It  melts  completely  at 
120°F.,  and  is  used  as  a cold-cream  and  lip-salve.  Pharm.,  131. 
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Corylus  Colurna,  Linn— Hazel— /iTapa'si,  Dhotiya-had&m,  Tin? 
hazel  occurs  wild  5,000-10,000  feet  to  the  west  of  the  Ganges 
and  in  one  strip  of  jungle  in  Painkhanda,  nine  miles  north-east 
of  Joshimath  and  in  a few  other  places  in  GarhwaL  The  flowers 
appear  in  March-April  and  the  fruit  ripens  in  the  rains.  The- 
kernels  of  the  fruit  are  eaten  and  in  some  })laces  are  as  good  as 
English  hazel-nuts.  The  trees  bear  every  third  year  and  yield  a 
crop  sufficient  for  export  to  the  plains. 

Juglans  regia,  Linn. — Walnut — Alchrot,  kharof,  die.  Brandis, 
497.  This  tree  occurs  wild  and  planted  throughout  the  hills.  The 
fruit  ripens  in  July-September  and  numbers  several  varieties,  the  best 
being  the  thin-shelled  or  kagliazi-ahhrot^  The  better  sorts  appear 
to  be  more  common  to  the  west  of  the  Ganges.  An  oil  used  for 
burning  and  culinary  purposes  is  expressed  from  the  kernels  of  both 
the  wild  and  cultivated  varieties. 

A mere  list  of  the  remaining  trees,  cultivated  and  wild,  that 
afford  edible  products  will  be  sufficient.  A description  of  each 
tree  will  be  found  in  Part  V.  of  my  ‘ Notes  on  the  Economic  Pro- 
ducts of  the  North-Western  Provinces.’ 


Scientific  name. 

Vernacular  name. 

Reference. 

Portions  edible. 

Dillenia  indiea  ... 

Chalta,  chalita  ... 

Hooker, 

I.,  36 

... 

Buds,  calyx,  learea 
and  fruit. 

Anona  squamosa  „. 

Belie 

78 

• • 

Fruit  (Barmdeo), 

wild. 

Berberis  asiatica  ... 

Kilmora  ... 

n 

110 

... 

Fruit:  other  species 
also  oaten. 

„ aristata  ... 

Cliotra  nachi-shin 

(Bhot). 

>y 

no 

Fruit  often  dried  like 
raisins. 

Capparis  spinosa  ... 

UUa-Jidnta 

173 

... 

Flower-buds  pickled 
as  capers  ; fruit. 

Flacourtia  Ramon  t- 

Ka?idi,  Kanddi 

193 

• • • 

Fruit. 

chi. 

riacourtia  sepiaria... 

• •• 

194 

• • • 

Fruit. 

Sanrauja  nepalensis, 

Gogina ^ gogdna  ... 

286 

1)0. 

Bombax  malabari- 

Seiiial  ... 

349 

f •• 

Calyx  of  fiower-buds. 

cum. 

Sterculia  urens  ... 

• •• 

» 

356 

... 

Roasted  seeds. 

Grewia  asiatica  ... 

Uhdman,  pharsiya 

yy 

387 

... 

Palatable  sub-acid 

fruit. 

„ oppositifolia, 

Bhengul 

384 

• • • 

Ditto. 

„ scabroi)hylla, 

Our-lihcli  ... 

» 

387 

• • * 

Ditto. 

Elajocarpus  Varu- 

Jalpai  ... 

407 

Fruit : very  rare. 

nua. 
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Scientific  name. 


Vernacular  name. 


lleference. 


Glycosinis  penta-  lian-jiiiiiOupih'Uf  potu-  YLoo)i.CT, 
phylla.  1 

Limonia  acidissima,  Belt 


Feronia  Elci)hant- 
uni. 

il'.gle  Marmclos  ... 

Garuga  pinnata  .> 

Zizyplius  Jujuba  ... 
„ vulgaris  ... 

„ CEnoplia  ... 
„ oxyphylla  .. 
Ilovenia  dulcis 


Kait,  hath  bd  . 

Bel,  sriphala  . 

Kitmira,  kharpdt  . 
Bey,  her  a 
Kandiuri,  kill  pha1, 
hktilis,  heri. 

Mako,  baiHolan 
Cfiyar 


Sageretia  oppositi-  Aylaia 
folia.  ' 

Vitis  lanata 


iEsculus  iudica 

Fistacia  integerrima, 
Seinecarpus  Anacar- 
dium 

Buclianania  latifolia, 

Spondias  mangifera, 
Moringa  pterygospei - 
ma. 

Bauhiuia  malabarica, 
„ variegata, 

„ purpurea  . 

„ Vahlii  ... 

Tamarinilus  iudica 
Cassia  Fistula 
I’riusepia  utilis 

Kubus  lanatus 

„ paniculatuB  •• 


Asaujiya,  pahdr.phula, 
purain. 

Pdnkar 


»> 

>» 

» 

J> 

9> 

» 


I.,  499 

607 

61G 

617 

629 

052 

034 

034 

034 

040 

041 
051 
075 


Kdhra-singi  (fruit)  ...  Hooker,  II.,  13 
Bliildioa,  bhelu  %%  31 


» 

>> 


» 


mo  uccanus  ... 
niveus  ... 

lasiocarpus  ... 

ellipticus  ... 

nutans 


Piydl,  muriya,  hath- 
bhildwa. 

Amra,  bahamb,  amdra, 
Suhlijna,  se/ijna  ... 

Amli 

Kaclindr,  khairwdl, 
bartdl. 

Kaniijdr,  kandan,  yu- 
ridl. 

Mdljun,  mala 
Imlt 

Kitioali,  hitola,  ilola 
Bhekara,  dliuiela,  jha- 
tela, 

H ixdl u 
Kdla-hUdln,  anchu, 
patharola. 

Katsul,  litsdlu 
tila-hisdlu 

Htsdlu,  kdla,  and  Idl  ... 

Gauri-phal,  jogiya- 
hisdlu. 

Langur,  sinjang  (Bhot). 
Bahera 


Portions  edible. 


Terminalia  bellerica, 

Etigenia opcrculata,  I lidi-jdman 
Alangium  Lainarckii,* /I  Aola,  ghaut 
Cornus  macrophylla,'A'd^.s7(j,  ruchvja 
„ capitata  ...ji^amaara 


» 

>> 

» 

» 


23  . 

42  . 
45  . 

277  . 
2S4  . 

284  . 

279  . 
273  , 
201  , 
322  , 

331 

329 

330 
335 

339 

330 

334 

445 

498 

741 

744 

744 


Fruit ; very  rare  in 
Bhabar. 

Pulp  of  fruit  in  sher- 
bet : wild. 

Jruit : cultiv'ated  and 
•wild. 

Ditto:  ditto. 

Heshy  black  drupe, 
j'ruit : cultivate<l. 
Ditto:  cultivated 

and  wild. 

Ditto : Avild. 

Ditto : do. 

D i tt  o:  cul  ti  vated  and 
wild. 

Black,  succulent  fruit. 
Fruit. 

Seeds  steeped  and 

ground. 

Fruit. 

Fleshy  receptacle 

around  seeds. 
Kernels  of  the  fruit. 

Fruit. 

Bark,  leaves,  flowers, 
pods. 

Leaves. 

Ditto  and  flower- 

buds. 

Flower-buds. 

Seeds. 

Fruit:  cultivated. 
Young  pods. 

Oil  of  seeds. 

Fruit. 

Black  fruit. 

Retl  fruit. 

Brownish-yellow  fruit 
common. 

Red  and  black  fruit  ; 

common. 

Yellow  fruit,  common. 

Red  fruit. 


Kernels  of  fruit. 
Fruit. 

Do. 

Do. 

Do. 


1 


718 


uima'layan  districts 


Scientific  name. 

Vernacular  name. 

Reference. 

rortioiis  edible. 

Lonicera  angustifo- 
lia. 

Geang (Jaunaar) 

• • 

Hooker, 

III., 

13.. 

Fruit. 

Viburnum  stellula- 
tuni. 

Ldl  lit-maliga 

•• 

4 .. 

Do. 

Anthocephalua  Ca- 
damba. 

Kadam 

• •• 

23... 

Do. : cultivated. 

Randia  uliginosa  .. 

t'inddru 

• • • 

110  .. 

Do. 

„ dumetorum, 

Maihphal,  nianyul 

t • • 

110  .. 

Do. 

Msesa  argentea  ... 

rhasera,  gogsa 

BraudiS) 

283 

Do. 

Ortliantheraviminea,  Chapkiya 

• •• 

334 

• • 

Flower-buds, 

Cord  i a Myxa 

Bairaln,  baurala 

••• 

336 

• •4 

Fruit. 

„ restita  ... 

Pin,  hum 

• •• 

338 

Do. 

Ehretia  aerrata 

Puna,  panden. 

>> 

339 

Do. 

„ lajvia 

Cham  ror 

>> 

340 

tt* 

Do. 

Ilippopliae  rham- 

Dhur-chukf  tarwa- 

388 

Do. 

noidea. 

cliuk. 

1 

Elaeagnua  latifolia, 

Ghiwai,  mijhaula 

• •• 

1 

390 

»• 

Do. 

Morns  indica  ••• 

Tul  tueri 

• •• 

408 

Do. 

„ aerrata  ••• 

Kimu,  himu 

• • • 

409 

• • • 

Do. 

„ laevigata 

Shdh-tul,  siydh-tut 

• • 

» 

409 

• « * 

Do. 

,,  multicaul  is  ... 

• •• 

Leaves  for  silk-worm*. 

„ chinenaia 

N« 

• • • 

Do. 

Ficus  Carica  ••• 

Anjir 

*• 

>> 

418 

• 1 1 

Fruit, 

„ macrophylla... 

Timla 

t*- 

Roxburgh,  645... 

Do. 

virgata  ... 

Bern 

Brandis, 

419 

Do. 

,,  Cunia  ••• 

Kunia,  kninaii 

t • • 

421 

• •• 

Do. 

„ glomerata 

Gular,  pauwa,  lelka... 

}> 

422 

• • • 

Do.  » 

Artocarpua  LakoocliaJ 

Dahu,  barhal 

... 

426 

1 

••• ' 

Do.  and  male  flower 

1 

heads. 

Celtia  auatralis  ... 

Kharak 

• • 

428 

^'ruit. 

Antideama  diandr  um, 

Amli,  sarsJioti,  sar- 

447 

Do. 

shell. 

Briedclia  retusa 

Gauli 

• •• 

449 

Do. 

Fhyllauthua  Emblica, 

Aonla,  amla,  amlika,,. 

» 

454 

••• 

Do. 

Securinega  obovata, 

Gwdla-ddrim,  dhdii 

i... 

455 

• • 

Do. 

Myrica  aapida 

Kdiphal 

>5 

495 

f 4* 

Do. 

Ephedra  vulgaris  ... 

Khana 

• •• 

601 

• •• 

Do. 

Musa  sapientum  ... 

Kela 

...  1 

Roxburgh, 223 

• •• 

Do.,  wild  and  culti- 

vated. 

Deudrocalamua  atric- 

Bdns 

...  ] 

3randis, 

664 

...  1 

lender  shoota. 

tus. 
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F.-PAETS  OF  WILD  PLANTS  USED  AS  FOOD  IN  THE 
HILLS  OR  SUBMONTANE  TRACT. 

The  following  list^  gives  some  of  the  wild  plants  of  which  j)arts 
are  used  for  food  in  seasons  of  scarcity.  Some  of  them,  such  as  the 
lotus,  yams,  and  wild  millets,  are  always  eaten  by  the  poorer 
classes  : — 


Scientific 

name. 

Vernacular  name. 

Reference. 

Parts  edible. 

Nelumbium 

specie- 

Kanxval,  padam,  am- 

Hooker,  I.,  110... 

Stalk,  leaves,  and 

snni. 

Triiimfetta  rhomboi 
dea 

» piloRa  ... 
Tribill  ns  tcrrestris  ... 
Lcea  aspera  ... 

Tueraria  tuberosa  ... 


Flemingia  congesta, 

Cassia  Tora 

Triantliema  mono 
gyna. 

Ilydrocotyle  asia- 
tica. 

Iponioea  scssil  iflora, 

Solamim  verbasci  fo- 
lium. 

Celosia  argentca  ... 

Digcra  arvensis 

Euphorbia  angusti- 
folia. 

Urtica  parviflora  ... 

Aloe  vulgaris 

Commelyna  obliqua, 

Dioscorea  sagi  ttata, 

„ versicolor, 


J9 

}} 

fy 


pentaphylla 
quinata  ... 
deltoidca  ... 
aculeata  ... 
OplismenuB  col  onus, 
Saccharum  Sara 
Scirpus  Kysoor 
Asplenium  polypo- 
dioides. 

Nephrodium  odora- 
tum. 


- Manphora,  jhinjhru 

Leshwa-kumariya 
Gohhrn 

Kutnali,  hurmdli 
Bildi-kund,  hirdli. 
puna,  sardl  (Jaun 
Bar). 

Mux-kela 

Ban  dr,  paruvdr  .. 
Bi&hkhapra  .. 

Thalkari 

Ilnran-khuriy  hara  .. 
Aseda  ... 

Sirdlif  yhogiya 
Das 

Dudhila-ghds,  mahd- 
bir. 

Berain,  shisitona 
(raikwdr 
Kdna,  hanjura 

Tair,  tarur 

Genthi,  githi  qajir,- 
ghii  nj  in . 

Taguna,  tdltuli 
Magiya,  mumya  ... 
Gun 

Man-dlu 

Saun,  jnngli-mandira, 
Sarhar  sarur 
Kaseru 
Lingura 


395.. . 

394.. . 

423.. . 
C66.. 

Hooker,  II.,  197... 


» 

» 


» 

» 

5> 


229.. . 

203.. . 
GOO... 


roots. 

Leaves  and  seeds. 

Ditto. 

Leaves  and  fruit. 
Fruit. 

Tuberous  roots. 


IPods. 

Leaves  and  stems, 
I Ditto. 


CC9... Leaves. 


Roxburgh,  169.. 
„ 189... 

„ 228... 
Drury,  III.,  29... 
„ 120... 

Roxburgh,  054... 
Drury  (U.P.)27... 
Drury  (F.P.)lIl., 
310 
Royle 

Drury  (F.P.)III., 
277  ... 
270, 


270  ... 
,,  .570  ... 

Roxburgh,  82  ... 

77  ... 


Kutra 


. ! Ditto  and  stems. 
jFruit. 

LeaA’es  and  stems. 

I Ditto, 
j Seeds. 

Leaves. 

Seeds  and  leaf  pulp. 

Leaves  and  stems. 
Hoots. 

I Do. 


Do. 

Do. 

Do. 

Seeds. 

Do. 

Roots. 

Fronds. 


in  Bliabar. 


Do. 


* Descriptions  of  .all  these  plants  will  be  found  in  Part  V.  of  my  ‘Notes  on  the 
Economic  Products  of  the  Aorth-W  estern  Provinces,’  Allahabad,  1881. 
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II. — Vegetable  substances  used  in  medicine  or  for 

INTOXICATION. 

A. — Drugs.  B. — Narcotics  and  Spirit. 

A.-DRUGS. 

My  object  in  the  following  list  of  the  vegetable  drugs  found 
and  used  in  or  exported  from  the  Himalayan  districts  of  these 
Provinces  is  to  srive  a reference  to  a work  where  each  one  is  botani- 
cally  described  and  also  to  a work  where  their  medicinal  properties 
have  been  noticed.^  It  would  be  out  of  place  here  to  do  more 
than  briefly  indicate  the  therapeutic  virtues  attributed  to  them  by 
European  and  Native  practitioners.  The  following  remarks^  of 
Dr.  Burton  Brown  on  the  vegetable  drugs  collected  for  the  Lahore 
Exhibition  will  form  a fitting  introduction  to  this  section  of  our 
subject : — 

“ The  medicinal  use  of  preparations  of  vegetable  drugs  has  been 
for  a long  time  of  the  greatest  importance,  and  until  a comparatively 
recent  period  the  number  of  drugs  obtained  from  plants  and  animals 
greatly  exceeded  that  of  preparations  from  the  mineral  kingdom. 
This  depended  on  the  fact  that  until  chemical  knowledge  was  fixed 
on  a firm  basis,  it  was  only  with  great  difficulty  and  after  many 
failures  that  chemical  products  could  possibly  be  obtained  ; while,  on 
the  other  hand,  the  different  parts  of  plants  to  which  a medicinal 
use  was  assigned  were  easily  distinguished  and  procured  without 
much  trouble.  In  Europe,  owing  to  the  progress  of  science,  mine- 
ral preparations  are  now  most  extensively  made  and  used  for 
medicinal  purposes,  and  many  of  our  most  valuable  drugs  are  derived 
from  this  kingdom.  But  in  India  the  knowledge  of  chemistry  is 
confined  to  those  among  the  natives  who  have  been  instructed  by 
Europeans,  and  therefore  medicinal  substances  procured  from  the 
mineral  kingdom  are  comparatively  seldom  made  or  used,  except- 
ing  by  those  Avho  have  been  so  taught  ; or  those  mineral  articles 
are  used  which  are  procurable  without  much  skill  in  preparation 
and  are  often  of  little  efficacy.  The  use  of  vegetable  drugs  would 
probably  be  the  first  to  recommend  itself  to  those  seeking  relief  from 

’ A full  description  of  each  plant  or  tree  and  a more  detailed  noticeof  uses  of 
each  drug  will  be  found  in  my  “Notes  on  the  Economic  Products  of  the  North- 
"Western  Provinces,”  Part  VII.  * I’anj.  Products. 
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pain  and  disease,  because  plants  are  everywhere  at  hand,  their  num- 
ber is  very  great,  and  their  tbrins  are  distinctive  and  often  peeuliar, 
and  in  some  cases  they  have  been  supposed  to  bear  a more  or  less 
obscure  resemblance  to  certain  parts  ot  the  body,  either  in  health 
or  when  diseased.  Thus,  in  olden  times,  w'e  find  in  Homer  that 
Nestor  used  a poultice  of  onions,  cheese,  and  meal,  mixed  with  wine, 
to  IMachaon’s  wound  ; and  the  former  substance  was  used  by  the 
ancient  Egyptians  in  cases  of  dropsy.  The  hellebore  of  Anticyra 
was  long  extolled  by  the  Greek  writers,  and  is  said  to  have  been 
used  by  Melampus  of  Argos  to  cure  the  daughter  of  king  Proclus 
of  melancholy..  It  has  also  been  su[)posed  that  opium  was  the 
Nepenthe  of  Homer. 

“ Enough  has  been  adduced  to  prove  the  antiquity  of  those  sim- 
ples or  Galenical  preparations  as  medicinal  drugs  derived  from  the 
vegetable  kinordom,  and  it  is  Avell  next  to  consider  in  what  manner 
the  use  of  drugs  was  probably  commenced.  The  use  of  each  vege- 
table preparation  was,  probably,  at  first  brought  about  by  the  expe- 
rience of  individuals,  each  of  whom  had  found  that  certain  plants 
were  useful  in  the  diseases  which  afflicted  himself  or  his  neighbours, 
and  this  knowledge  was  more  rapidly  spread  owing  to  the  ancient 
custom  of  placing  the  sick  in  public  roads  and  markets,  so  that 
passers-by  might  communicate  information  respecting  such  remedies 
as  were  employed  in  similar  cases.  As  observed  by  Herodotus,  in 
this  way  a knowledge  of  a great  number  of  medicines  would  be 
acquired,  at  first  chiefly  of  those  wdiich  were  indigenous  to  the  coun- 
trv,  but  gradually  the  drugs  of  other  countries  would  become  known, 
especially  those  which  were  found  to  be  of  undoubted  etficacy  in 
the  disease  for  which  they  are  used. 

Hence  it  is  to  be  expected  that  there  \vill  be  found  a larger 
number  of  substances,  which  are  inert  or  nearly  so  in  a IMateria 
j\Iedica  which  comprises  indigenous  plants  only,  than  in  a collec- 
tion of  drugs  brought  from  a distance.  Moreover,  as  the  imported 
drugs  must  always  be  more  costly  than  the  indigenous  ones,  there 
will  always  be  a tendency  to  substitute  some  indigenous  substance 
which  may  resemble  the  foreign  one  in  appearance  or  action,  espe- 
cially as  the  description  of  the  drugs  or  of  the  jdants  from  which 
they  are  derived  was  formerly  much  less  carefully  attended  to  than 
now.  Thus  it  will  be  seen,  as  above  stated,  that  an  Indian  jdant, 

01 
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Picrorhiza  Kurrooa,  has  been  substituted  for  the  more  remote 
hellebore  of  the  Greek  physicians.  Similarly  a kind  of  Valerian 
takes  the  place  of  Asarahacca,  and  fruits  of  Gardenia  that  of  the 
juniper.  Ihis  substitution  would  certainly  brin^  the  kind  of  remedy 
in  which  it  was  employed  into  disrepute,  as  the  substance  used  for 
adulteration  would  differ  greatly  from  the  original  drug  in  its 
powers  and  mode  of  action. 

Besides  the  above  modes  of  asceidaining  the  natures  of  reme-' 


dies,  which,  being  lounded  on  actual  experience,  must  be  termed 
improved  methods,  there  is  another  mode  called  the  Doctrine 
f)f  signatures.  This  is  founded  on'  the  belief  that  tevery  natural 


substance  possessed  of  medicinal  virtues  indicates  by  its  external 
character  the'  disease  for  which  it  should  be  employed.  Thus 
turmeric,  rhubarb,  and  other  roots,  which  have  a brilliant  yellow 
colour,  wore  supposed  to  be  specially  useful  in  jaundice  and 
diseases  of  the  liver.  Cassia  fistula  (amaltds),  from  the  peculiar 
septa  of  the  fruit  resembling  the  valves  of  the  intestines,  is  supposed 
to  be  especially  destined  for  the  cure  of  diseases  of  those  organs  ; 
and  similarly,  poppies,  from  the  shape  of  their  capsule,  were  sup- 
posed to  be  useful  in  diseases  of  the  head  ; and  roses,  from  the  colour 
of  their  petals,  in  those  of  the  blood.  Many  small  red  or  yellow 
seeds,  especially  those  of  cruciferous  plants,  were  supposed  to  be 
useful  in  cases  of  gravel,  the  deposit  of  which  they  sometimes 
resemble  in  appearance  ; and  sdlap  niis'ri  is  used  in  diseases  of  that 
organ  to  which  the  name  of  Orchis  (applied  usually  to  the  plant) 
is  assigned.  The  convoluted  pod  of  the  Jlelicteres  Isora  is  employed 
in  colic,  since  it  is  supposed  to  resemble  the  twisting  of  the  coils 
of  the  intestines.  But  although  it  is  probable  that  the  use  of  dilf'er- 
ent  drugs  was  commenced  in  some  of  the  ways  already  spoken  of^ 
yet  at  the  present  day  the  native  physicians  have  adopted,  with 
some  modifications,  the  idea  of  Galen  respecting  the  method  of 
operation  of  medicines:  this  was,  that  the  uses  of  all  medicines  were 
derived  from  their  elementary  or  cardinal  properties — namely, 
heat,  cold,  moisture,  and  dryness  ; and  that  all  diseases  could  also 
be  classed  under  the  above  heads,  but  that  in  the  treatment  of  dis- 
ease a medicine  should  always  be  employed  which  was  of  a con- 
trary nature  to  the  disease  treated.  Thus  a cold  disease  requires  a 
hot  remedy  and  the  co^^'el■se.  It  is  probable  that  ignorance  of  the 
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all'acliment  to  this  tlieory  (which  is  well  known  to  native  yatients 
and  hakims)  is  often  an  obstacle  to  the  employment  of  European 
medicines  in  the  hands  of  European  practitioners  among  natives, 
as  either  a remedy  which  they  consider  hot  is  employed  for  a dis- 
ease which  is  also  considered  hot,  or  the  prescriber  does  not  state 
whether  the  remedy  given  is  a hot  or  cold  one  even  when  asked. 
Although  the  theory  that  medicine  acts  by  being  hot  or  cold  only 
is  entirely  erroneous,  yet  it  has  so  strong  a hold  on  the  confidence 
of  many  natives  that,  without  some  attention  to  it,  it  would 
bo  difficult  in  many  cases  to  induce  them  to  take  the  medicine 
ordered. 

“ The  following  is  a list  of  some  of  the  drugs  employed,  show- 
ing their  nature  according  to  native  ideas,  and  also  their  real  use 


in  European  medicine  : — 


Scientific  name. 

Vernacular  name. 

Reference.* 

Real  use. 

Cold 

medicines. 

Phyl  lantlius  Embl  i ca, 

Aonla,  amllka 

t • < 

Brandis,  464  ... 

Astringent  and  acid 

Linn. 

t purgative. 

Rosa  centifolia, 

Gul-surkh 

„ 200  ... 

Astringent  and  purga» 

Linn. 

tive. 

Ilosa  alba,  Linn. 

Gul-seoti 

• • • 

„ 200  ... 

Astringent. 

Citrus  Anrantiuni, 

Narangi 

••• 

„ 63  ... 

Astingeut,  tonic. 

Linn. 

Tamarindus  indica, 

Imli 

... 

„ 1G3  ... 

Refrigerant. 

Linn. 

Terininalia  Cliebnla, 

Harera 

„ 223  ... 

Astringent. 

Retz. 

RliusCoriaria,  Linn., 

Samak 

• • » 

„ 120  ... 

Ditto. 

Hot  medicines. 

Semecarpns  Anacar- 

dhilawa 

• •• 

Brandis,  124  ... 

Acrid. 

dium,  Linn. 

1 

t 

Corylus  Colurna, 

Findak 

. * * * 

„ 494  ... 

Demulcent. 

Linn. 

Zingiber  officinale,! 

Sonth 

Drury,  103  ...  Aromatic. 

Roxb. 

Moschus  ... 

VTusbk 

f •• 

Ditto. 

Aipiilaria  Agalloclia, 

tJd 

... 

Brandis,  387  ... 

Tonic. 

Roxb. 

Amber 

vahruba 

... 

... 

Ditto. 

* The  references  arc  to  Brandis’  Forest  Flora,  Drury’s  Usefu'  Plants,  Hooker’s 
Flora  of  British  India,  and  the  Phxrmacopeeia  of  India. 
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Scientific  name. 


Vernacular  name. 


Reference. 


Dry  viedicivti. 


Prunella  (species)  ...  Ustukhudiis 
Raw  silk  •.■lAb-i-reshra 

Centaurea  Behhen,  Baliman 
Psoralca  corylifolia,  Babchi 
Linn.  j 

Cinnamomum  zeyla-  Ditlchlni 
nicum,  Bayn.  j 
Cinnamomum  Tama-  Kirkiriya 
la,  Nees.  | 

Mentha  sativa,  Padina 

Linn. 


Crocus  sativus  Linn. 


Zafran 


Aonla 


Phyl  Ian  thus  Emblica, 

Linn. 

Silica  (of  the  barabu),'Tabashir 
Vitis  vinifera  (rai-  Zirishk 
sins).  I 

Camphor  ...  Kaffir 

Onosma  echioides,  Gau-zaban 
Sm.  I 

Coriandrum  sativum,  Dhaniya 
Linn.  I 

Nymphaea  stellata,  Nilofar 
Wind.  1 


Hooker,  II.,  103  . 
Brandis,  375  .. 

374‘  ... 


Noist  remedies. 

...  Brandis,  454 


» 


5CG 

98 


• •• 
• •• 


Hooker,  II.,  717, 


Real  nse. 


Aromatic. 
Inert. 
Tonic. 
Ditto. 

Aromatic. 

Ditto. 

Ditto. 

Inert. 

Astringent. 

Inert. 

Demulcent. 

.‘Vromatic. 

Tonic. 

Aromatic. 

Inert. 


“ From  tlie  above  list  it  will  be  seen  that  many  of  the  cold  reme- 
dies are  wliat  are  used  in  European  therapentics  as  astringent 
medicines,  while  the  hot  remedies  are  principally  aromatics,  while 
remedies  having  various  properties  fall  under  the  dry  and  moist 
categories.” 

A. 


Abrus  precatorius,  Linn. — A Indian  liquorice — GuncJii,  rakfi, 
ratnaliya;  described  by  Baker  in  Hooker,  FI.  Ind.,  II.,  175.  The  red 
or  white  seeds  are  used  as  a weight ‘and  as  beads  in  a rosary  ; hence 
the  specific  name,  and  also  for  fistula  in  native  practice  .The  root  is 
used  as  a substitute  for,  and  to  adulterate,  true  liquorice,  and  an  ex- 
tract from  it,  like  that  from  the  latter,  is  officinal.  Pharm.,  74,  446. 

Abutilon  indiciim,  Don. — Kangai ; described  by  Masters  in 
Hooker,  I.,  326.  The  leaves  yield  a mucilaginous  extract  used  as 
' a demulcent.  The  root  is  used  in  leprosy  and  in  infusion  as  a cooling 
drink,  and  the  seeds  are  considered  laxative  and  are  given  in  coughs. 
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Acacia  arabica,  Wilkl. — Balul ; described  by  Baker  in  Hooker, 
II.,  293.  This  tree  and  others  of  tlie  same  genns  yield  a gum  ^vhich 
is  used  as  a substitute  for  gum-arabic.  The  bark  is  considered  a 
powerful  astringent  and  is  used  as  a substitute  for  oak  bark,  and  the 
leaves  enter  into  preparations  tor  sores  and  cutaneous  affections 
Bharm.,  62,  77. 

Acacia  Catechu,  Willd. — Khair;  describedby  Baker  in  Hooker, 
H.,295 . The  extract  called  hath  yields  an  active  principle  consisting 
of  mimotannic  acid  and  catechu  and  is  used  as  an  astringent  and 
tonic.  Pharm.,  62,  63. 

Achyranthes  aspera,  Linn. — Chirchira ; described  by  Drury 
(U.  P.,  4).  The  seeds  are  given  in  cutaneous  diseases,  the  flower- 
ing spikes  in  hydrophobia,  the  bruised  leaves  as  an  application  for 
stings,  and  the  dried  plant  in  colic.  Pharm.,  184. 

Aconitum  ferox,  Linn. — Aconite — Mitha-zahar  (bazaar),  mau^ 
ra-MkIi  (root),  mahtir;  described  by  Hooker  and  Thomson,  I.,  28  : see 
also  Pharm.,  3,  434.  This  species  is  found  above  10,000  feet  and  is 
largely  export  ed.  It  yields  a deadly  poison  used  in  rheumatism 
and  neuralgia. 

Aconitum  heterophyllum,  Linn. — Aconite — Atis  (root)  ; de- 
scribed by  Hooker  and  Thomson,  I.,  29.  This  species  also  grows  at 
high  elevations  above  8,000  feet.  It  is  used  as  a tonic,  febrifuge, 
and  aphrodisiac,  and  with  A.  Lycoctonum  {Bhh.)  and  A.  Kapelhis 
{Piliya-kachany  and  dudhiya,  the  roots),  occurring  at  similar  eleva- 
tions, is  exported  in  small  quantities  to  the  plains.  Pharm.,  4,  434. 

Acorus  calamus?  Linn. — Gur-bach,  bach  (root);  described  by 
Drury  (U.  P.,  13).  The  dried  rhizomes  are  used  as  a bitter,  aromatic 
tonic  in  fevers,  rheumatism,  and  dyspepsia,  and  are  exported  to  the 
extent  of  about  26  tons  every  year  from  the  Ixumaun  forest  division. 
Pharm.,  249. 

Actiniopteris  radiata. — The  Asplcnium  radiatum  of  Boyle 

Mor-pankhi^  Mor-pachh.  This  fern  is  used  as  an  anthelmintic. 
The  root  of  Goniopteris  proliferum  is  used  in  fevers  and  that  of 
Is^ephrolepis  cordifolia  in  electuaries. 

Adiantum  Capillus-veneris,  Linn. — Maiden's  hair  fern — the 
mubdraka  of  Kumaun.  This  fern  and  A.  venusttwi  {Pareseoshdn, 
hansrdj)  are  exported  from  the  Kumaun  forest  division,  both  as  a 
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iiiediclno  and  a dj^e,  to  tlie  extent  of  ahont  10  inannds  a year.  They 
are  both  considered  astringent,  aromatic,  tonic,  and  emetic  in  large 
doses.  The  rhizomes  and  dried  leaves  of  various  other  species  of 
ferns  are  sold  in  the  bazaars  under  the  names  iskvlikandri^tin  and 
hahikanhln,  corruptions  of  the  names  Scolopendrium  and  Polypodium 

.ffigle  Marmelos,  Corr. — Bael — Bel ; described  by  Hooker,  L, 
516.  The  fruit  is  a specific  in  atonic  diarrhoea  and  dysentery. 
Pharm.,  46,  441. 

Albizzia  Lebbek,  Benth. — Siras;  described  by  Baker  in  Hooker, 
II.,  298.  The  bark  is  applied  to  sore  eyes  and  the  root  in  making 
an  ointment  used  in  ophthalmia  and  in  cutaneous  affections  and  is 
given  in  decoction  for  diarrhoea. 

Allium  Cepa,  Linn. — Onion — Piydj.  This  common  vegetable 
is  used  in  special  diseases  as  a stimulant,  diuretic,  and  expectorant. 
A.  sativum — Garlic — Lahsan — is  supposed  to  have  similar  proper- 
ties in  native  medicine. 

Aloe  indica,  Boyle — Ghikaivdr;  described  by  Drury  (U.P.,  26). 
The  bitter  inspissated  juice  contains  a cathartic  principle.  A.  per- 
foliata,  Roxb.,  occurs  rarely  in  gardens  in  Kumaun.  Pharm.,  242. 

Alstonia  scholaris,  B.  Br. — Chhatiyiin,  satiydn  of  the  Bhabar  ; 
described  by  Drury  (U.  P.,  29).  The  bark  is  a powerful  tonic,  an- 
thelmintic, and  antiperiodic  : the  milky  juice  is  applied  to  ulcers 
and  mixed  with  oil  in  ear-ache.  It  is  also  valuable  in  dysentery 
and  diarrhoea.  A.  lucida,  the  diWii  of  Kumaun,  is  found  on  the  6rst 
range  and  is  said  to  possess  similar  properties.  Pharm.,  137, 

455. 

Amarantus  farinaceus  and  others  of  the  same  and  allied  genera 
are  held  to  possess  diuretic  and  purifying  properties.  Pharm.,  184. 

Anagallis  arvensis,  Linn.,  var.  ccumlea — Pimpernel — JonkJi- 
mdri,  joinghani;  described  by  Drury  (F.  P.,  IL,  128).  Triturated 
it  is  used  to  intoxicate  fish  and  to  expel  leeches  from  the  nostrils. 

It  is  also  used  in  cerebral  affections,  leprosy,  hydrophobia,  and 
dropsy. 

Anatherum  muricatum,  Beauv. — Kas  or  klias ; described 
by  Drury  (U.  P.,  38).  The  roots  are  given  in  infusion  as  a 
febrifuge  and  in  powder  in  bilious  affections  and  also  yield  an  oil. 
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Aneilema  tuberosa,  Ilam.,  Munlannia  scapijlora,  Roylo — 
^fut<^L-sipaJt  and  safed  (roots).  The  rootlets  furnish  an  astringent, 
tonic  preparation  and  are  exported  for  this  purpose  from  Kumaun. 
Pharm.,  235. 

Anisomeles  ovata,  R.  Br. — Gobara;  described  hy  Drury  (F.  P., 
II  557).  This  plant  has  cariniuative,  astringent,  and  tonic  [)ro- 
perties  and  also  yields  an  oil.  Pharm.,  138. 

Anona  squamosa,  Linn. — Custard-a})ple — Sitaphal,  sharifa/t. 
Hooker,  FI.  Ind.,  1.,  (33.  The  powdered  seeds  mix(*d  with  flour  of 
gram  and  water  make  a hair-wash  and  the  bruised  leaves  with  salt 
make  a cataplasm  to  induce  sup})uration. 

Artemisia  vulgaris,  Linn. — Pdti;  described  by  Roxburgh,  593. 
This  species  is  common  in  Kumaun  ; it  has  stomachic  and  tonic  pro- 
perties and  is  given  in  fevers.  A.  scoparia,  Wall. — Jhao — has  simi- 
lar uses.  Pharm.,  122,  126. 

Argemone  mexicana,  Linn. — Kantela  ; described  by  Hooker 
and  Thomson,  I.,  117.  An  introduced  plant  now  completely 
naturalized.  The  seeds  yield  an  oil,  used  as  a mild,  cooling  laxa- 
tive. The  juice  of  the  plant  is  diuretic,  relieves  blisters  and  heals 
excoriations  and  indolent  ulcers.  Pharm.,  22,  440. 

Argyreia  speciosa,  Choisy — Gao-jmtta,  hick-tdrab  ; found  wild 
in  the  Dehra  Dun  and  the  Bhabar,  described  by  Drurv  (IT.  P.,  49). 
The  leaves  are  used  as  emollient  poultices  for  wounds  and  externally 
in  skin  diseases,  having  rubefacient  and  vesicant  j)ro})crties.  A. 
{>elosa  occurs  in  the  Sarju  valley  near  Kapkot.  Pharm.,  157. 

Artocarpus  illtegrifolia,  Linn. — Jack-tree — kathal ; described 
by  Brandis,  425.  The  juice  of  the  trunk  is  used  in  glandular  swell- 
ings, the  young  leaves  in  skin  diseases,  and  the  root  in  decoction  in 
diarrlima. 

Asparagus  adscendens,  Roxb. — ; described  by  Rox- 
burgh, 291.  The  tuber  of  this  species  is  used  as  a demulcent  and 
tonic. 

Asparagus  racemosus,  Willd. — Sitrdwal  (plant),  5o~<c7d;i  (root), 
haliyun  (fruit).  The  root  is  used  in  special  diseases  and  has  also 
demulcent  properties  in  veterinary  medicine.  Pharm.,  243. 
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B. 

Boenningliausenia  albiflora,  Reich. — White  me — Pisu-f/has  / 
described  by  Hooker,  L,  486.  Exported  and  used  as  a iiiediciiie 
for  poultry. 

Balanites  Roxburghii,  Planch. — Inguwa;  is  found  in  Dehra 
Dun  (Royle),  and  is  described  by  Bennett,  I.,  522.  The  leaves 
have  anthelniiiitic  properties  and  the  bark  is  used  as  a cattle 
medicine.  The  unripe  drupes  have  strong  cathartic  proper- 
ties, but  when  ripe  are  pleasant  and  the  seeds  are  given  for 
coughs. 

Baliospermnm  indie  urn,  Due. — Croton— JiniyZi  jamdhjoLa ; 
described  by  Drury  (F.  P.,  III.,  192).  The  seeds  are  used  as  a pur- 
gative, but  in  over-doses  are  an  acro-narcotic  poison.  They  are  also 
used  externally  as  a stimulant  and  rubefacient.  The  oil  is  a power- 
ful hydragogue,  cathartic,  and  useful  for  external  application  in 
rheumatism.  Pharm.,  201. 

Barleria  cristata?  Linn. — Gorjj-jiha,  Mla-hdnsa  (leaves)  ; 
described  by  Roxburgh,  471.  The  seeds  are  supposed  to  be  an  anti- 
dote for  snake-bites  and  the  roots  and  leaves  are  used  to  reduce 
swellings  and  in  coughs. 

Bassia  butyracea,  Roxburgh  (seepage  715  antecC).  The  butter 
is  used  for  rheumatism  and  as  a pomade  and  lip-salve.  The  oil 
of  B.  latifolia  is  used  for  soap  and  emollient  ointments  and  the 
spirit  distilled  from  the  flowers  as  a stimulant.  Pharm.,  130, 
131. 

Bauhinia  variegata,  Linn. — Kkwairdl,  I'achndr ; described  by 
Baker,  II.,  284.  The  root  in  decoction  is  useful  in  dyspepsia  and 
flatulency  ; the  flowers  with  sugar  as  a gentle  laxative;  and  the  bark, 
flowers  or  root  triturated  in  rice-water  as  a cataplasm  to  })romote 
suppuration. 

Benincasa  cerifera,  Savi — Bhmja,  petha,  hnnhra  (see  page 
700).  This  gourd  has  alexipharmic  and  tonic  properties  and  is 
given  in  dysuria  in  native  practice. 

Berberis  Lycium,  Royle — Kashmal ; described  by  Hooker  and 
Thomson,  I.,  110.  The  root  is  known  as  kingora-ki-jar  in  the  hills 
and  ddr-hald  and  ddr-chob  in  the  plains.  An  extract  from  the  roots 


OF  THE  NORTH-WESTERN  PROVINCES. 


729 


IS  known  as  rasant,  and  it  is  cliieflj  from  this  species  that  it  is 
oijtained  in  Sirmor  and  Garhwal.  The  medicinal  extract  is  highly 
esteemed  as  a febrifuge  and  as  a local  application  in  eye-diseases. 
It  is  said  by  some  to  have  been  known  to  the  ancient  Greeks  and 
Romans  as  ^ Lykion/  and  pots  labelled  “ Best  Idimalayan  Lykion” 
have  been  found  in  the  ruins  of  Pompeii,  but  this  identification  is 
disputed.  In  Kumaun  B.  aristata  and  B.  asiatica  yield  rasaiit.  The 
average  annual  export  of  the  root  from  the  Kumaun  forest  division 
is  about  two  maunds  and  from  Garhwal  about  double  the  quantity. 
Pharm.,  13,  436. 

Boerhaavia  diffusa,  Linn. — Gdda-purna;  described  by  Drury 
(F.  P.,  III.,  34).  The  root  of  this  common  weed  is  given  in  infu- 
sion as  a laxative,  anthelmintic,  and  cooling  medicine.  Pharm., 
185. 

Bombax  malabaricum,  D.C. — Semal;  described  by  Masters  in 
Hooker,  I.,  349.  The  gum  is  given  in  asthenic  cases ; the  root  fur- 
nishes one  of  the  miisali  and  is  used  as  a stimulant  and  tonic  and  in 
large  doses  as  an  emetic,  and  the  leaves  are  employed  as  an  aphro- 
disiac and  in  special  diseases.  Pharm.,  36. 

Boswellia  tliurifera,  Cole — Indian  frankincense — the  salhi  of 
Garhwal  ; described  by  Drury  (U.  P.,  84).  The  gum  is  prescribed 
with  clarified  butter  in  special  diseases,  with  cocoa-nut  oil  for  sores, 
and  as  a stimulant  in  pulmonary  diseases.  Pharm.,  52. 

Brassica  nigra,  Koch.— Black  mustard— sarson.  This 
and  the  allied  species,  B.  alba  and  B.  juncea^  are  frequently  used  in 
medicine  as  rubefacients  and  vesicants.  Pharm.,  25, 

Bi  iedelia  montana,  Roxb. — Bangnaliya  ; described  by  Rox- 
burgh,  705.  Reported  to  possess  astringent  and  anthelmintic  pro- 
perties and  found  at  3-4,000  feet. 

Buchanania  latifolia,  Roxb. — Clnronji ; described  by  Brandis, 
127.  ^ The  oil  extracted  from  the  kernels  of  the  fruit  is  used  as  a 
substitute  for  almond  oil  in  native  medicinal  preparations  and  con- 
fectionery. 

Butea  frondosa,  Roxb.  P al ds,  dhdk;  described  by  Brandis,  142. 
The  inspissated  juice  obtainable  by  incision  is  used  as  a substitute 
foi  kino  : the  seeds  as  a vermifuge  and  anthelmintic  and  when 
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made  into  a paste  as  a remedy  for  ring-worm.  B.  parvifora — 
mania — has  similar  projierties.  Pliarin.,  73,  74,  79,  44(i. 

Buxus  sempervirens,  Linn. — Fapri,  shamdj ; described  by 
Brandis,  447.  A tincture  from  the  bark  is  used  as  a febrifuge. 

C. 

Caesalpinia  Bonducella,  Fleming — Karannj  ; described  by 
Baker,  II.,  254.  The  kernels  are  used  as  a tonic  in  fevers  and 
made  into  an  ointment  with  castor-oil  and  applied  externally  in 
hydrocele.  An  oil  is  extracted  from  the  leaves  which  is  used  in 
palsy  and  rheumatism.  Pharm.,  68,  446. 

Callicarpa  arborea,  Roxb. — Gldwdla;  described  by  Drury 
(U.  P.,  97).  The  bark  is  aromatic  and  bitter  and  is  applied  in 
decoction  in  cutaneous  affections. 

Calosanthes  indica,  Blume — Pharkath  ; described  by  Drury 
(U.  P.  100).  The  bark  is  astringent  and  used  in  applications  to 
cuts  and  fractures.  The  seeds  are  applied  to  abscesses  and  the  offi- 
cinal syonak  seems  to  be  procured  from  the  leaves. 

Calotropis  procera,  R.  Br. — Maddr,  dk;  described  by  Brandis, 
331.  The  root,  bark,  and  inspissated  juice  are  used  extensively  for 
their  emetic,  diaphoretic,  alterative  and  purgative  properties.  Pharm., 
141,  457,  458. 

Canna  indica,  Linn. — Indian  shot — Kiwdra  ; described  by 
Drury  (U.  P.,  106).  The  root  is  used  as  a diaphoretic  and  diuretic 
in  fevers  and  dropsy. 

Cannabis  indica,  lAnn.— Bhang.  See  intoxicating  drugs,/)os^m, 
and  Pharm.,  216,  463. 

Capparis  horrida,  Linn. — Ulta-kdnta,  hipmca-kdnta  ; described 
by  Hooker  and  Thomson,  L,  178.  Found  in  the  Bhabar.  A cata- 
plasm of  the  leaves  is  considered  useful  in  boils,  swellings,  and  piles. 

Capsicum  frutescens,  Linn. — Mircha,  knrsdni  ; prescribed  in 
native  practice  in  gout,  dyspepsia,  cholera,  and  ague. 

Careya  arborea,  Roxb. — Vdkamba,  ki'imhhi  ; described  by 
Clarke  in  Hooker,  II.,  511.  The  flowers  are  given  as  a tonic  in 
sherbet  after  childbirth. 

Carum  copticum,  Benth. — Lovage — Ajicdin  ; described  by 
Clarke,  II. , 682.  This  plant  possesses  valuable  stimulant, 
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carminative  and  antispasmodic  properties  ; it  aids  digestion,  and 
is  used  in  colic,  colds,  rheumatism  and  fever  and  is  also  esteemed  as 
a diuretic.  Pliarin.,  98,  99,  447.  C.  Carui,  Linn. — Carraway — 
Kdlajira — (Hooker,  1.  c.,  680)  occurs  at  the  same  elevations 
(8-10,000  feet)  and  possesses  similar  virtues.  Both  are  exported 
to  the  plains. 

Cassia  Absus,  Linn. — Bandr;  described  by  Baker,  II.,  265. 
The  seeds  are  used  in  powder  applied  beneath  the  eyelids  or  in  the 
form  of  an  ointment  in  ophthalmia.  Pharm.,  78. 

Cassia  Fistula,  Linn. — Kitola,  itola,  raj-briksh  of  the  Bhabar  ; 
described  by  Baker,  II.,  256.  This  tree  yields  the  commonest 
cathartic  used  in  native  medicine.  The  pulp  around  the  seeds  is  a 
valuable  laxative,  the  flowers  are  used  as  a febrifuge  made  into  a 
confection  known  as  gul-hand,  and  the  root  is  a strong  purgative. 
The  bark  and  leaves  are  applied  to  cutaneous  eruptions.  Pharm., 
65. 

Cassia  Sophera,  Linn. — Bandr  of  the  Bhabar  ; described  by 
Baker,  II.,  262.  The  bark,  leaves,  and  seeds  of  this  tall  weed  are 
cathartic  and  the  juice  of  the  young  leaves  is  applied  in  ringworm. 
C.  Tm'a  has  the  same  native  name  in  Kumaun ; its  leaves  are  eaten 
by  men  and  animals  and  the  seeds  are  used  as  a remedy  for  itch. 
Pharm.,  78. 

Cedrela  Toona,  Boxb. — Ttini;  described  by  Drury  (U.  P.,  128). 
The  bark  is  astringent  and  has  been  found  a fair  substitute  for  qui- 
nine in  fevers  and  bowel  complaints,  especially  with  young  children. 
Pharm.,  55. 

Celosia  argentea,  Linn. — Sirdli,  sancdli,  ffogiga  ; described  by 
Drury  (P.  P.,  HI.,  15).  The  seeds  are  used  chiefly  in  special  dis- 
eases. 

Chavica  Roxburghii,  Miq. — Piper  longum,  Linn. — h'uit  pijyla^- 
mul  ; described  by  Drury  (U.  P.,  131).  P.  longum,  xa.i\  silvaticu7n, 
grows  wild  and  the  fruit  is  largely  exported  as  a condiment  and  a 
stimulant  in  medicine.  Pharm.,  208. 

Chenopodium  album,  Linn. — Bhatmca ; described  by  Drury 
(F.  P.,  III.,  5).  It  is  used  in  special  diseases  and  as  a laxative  in 
spleen  and  bilious  disorders. 
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Cicer  arietinum>  Linn. — Gram — G/ianc<  (see  page  693).  Tlie 
hairs  of  the  stem  and  leaves  exude  an  acid  used  as  a refrigerant  in 
fevers  ; the  seeds  are  considered  stimulant  and  v hen  roasted  are 
used  as  a substitute  for  coffee  berries.  Pharm.,  80. 

Cinnamomum  Tamala,  Necs — Taj  (bark),  tejpdt  (leaves)  ; 
described  by  Brandis,  374.  The  bark  and  leaves  are  used  as  a car- 
minative, aromatic  and  stimulant  in  coughs  and  dyspepsia  and 
generally  as  a substitute  for  time  cinnamon.  Pharm.,  196. 

Cissampelos  Pareira,  Linn. — Pari ; described  by  Hooker  and 
Thomson,  I., 203.  The  dried  root  has  diuretic,  tonic  and  slightly 
aperient  qualities  and  forms  part  of  the  pili-jari  or  ‘ yellow-root’  of 
the  native  Materia  Medica.  The  leaves  are  applied  to  abscesses. 
Pharm.,  7. 

Citrullus  Colocynthis,  Schrad. — Indrdyan  (see  page  701). 
The  fruit  affords  a safe  and  active  cathartic  in  hepatic  and 
visceral  congestion.  C.  Hardwickii,  the  air-alu  of  Kumaun  and 
pahdriindrdyan  of  the  plains,  has  similar  properties.  Pharm.,  94. 

Citrus  Aurantium,  Linn. — Orange — Ndrangi — (2)  C.  medica — 
Bijaura — (3)  G.  var.  Limonum — Jdmira — and  (4)  C.  var.  Limetta — 
Amrntphal — are  all  used  in  medicine  as  tonics  and  purifiers  of  the 
blood,  refrigerants  in  fevers,  flavouring  materials  in  infusions, 
pomades,  &c.,  anti-scorbutics,  stomachics,  and  carminatives.  The 
juice  is  exported  from  the  Kumaun  forest- division  to  a great  extent 
every  year.  Pharm.,  42,  43,  45. 

Cleome  viscosa,  Linn. — J ingli-harhar  ; described  by  Hooker  and 
Thomson,  I.,  170.  The  seeds  are  considered  anthelmintic  ; the  leaves 
are  used  as  a vesicant,  and  boiled  in  clarified  butter  are  applied  to 
wounds,  and  the  juice  to  ulcers.  The  root  is  administered  in  decoc- 
tion as  a febrifuge.  This  plant  is  often  confounded  with  Gynan- 
dropsis  pentapliylla. 

Clerodendron  serratum,  ^gr~Ganth~haliarangi;  described  by 
Drury  (U.  P.,  141).  The  leaves  of  this  common  plant  are  boiled 
in  oil  for  applications  in  ophthalmia  : the  roots  boiled  in  water 
with  ginger  and  coriander  are  given  in  nausea,  and  the  seeds  are 
slightly  aperient.  The  leaves  of  C.  infortunatum,  Ijinn.—Bhat— 
also  afford  a cheap  and  efficient  tonic  and  antiperiodic.  Pharm., 
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164.  C.  Sipliomnthus,  R.  Br. — Arni — also  occurs  and  its  roots 
and  leaves  are  officinal  in  native  practice. 

Cochlospermum  Gossypium,  D.  C. — Kateray  gajra  ; described 
by  Hooker  and  Thomson,  I.,  190.  This  small  tree  yields  a gum 
used  as  a demulcent  in  coughs  and  special  diseases.  Pharm.,  27. 

Colocasia  antiquorum,  Schott. — Kachu,  arwi  ; described  by 
Drury  (U.  P.,  155).  The  inspissated  juice  of  the  petioles  is  a capital 
styptic  for  wounds.  Pharm.,  250. 

Commelyna  obliqua,  Don. — Kanjura,  kuna.  The  root  is  use- 
ful in  vertigo,  fevers,  and  bilious  affections,  and  is  said  to  be  used  as 
an  antidote  to  snake-bites. 

Corchorus  olitorius,  Linn. — Banphal ; found  in  Dehra  Dun  ; 
described  by  Masters  in  Hooker,  FI.  Ind,,  I.,  397.  The  leaves  are 
emollient  and  used  in  infusion  as  a refrigerant  in  fevers  and  special 
diseases.  The  dried  plant  toasted  and  powdered  is  used  in  visceral 
obstructions. 

Cordia  latifolia,  Roxb. — Bairdlu,haurdla ; described  by  Drury 
(U.  P.,  1(30).  The  fruit  is  used  as  an  expectorant  and  astringent. 
Pharm.,  157. 

Cordia  Myxa,  Linn. — Koda  ; described  by  Drury  (U.  P.,  161). 
Tlie  pulp  of  the  fruit  is  used  as  a laxative  and  the  seeds  mixed  with 
oil  are  deemed  a specific  in  ringworm.  The  juice  of  the  bark  in 
infusion  is  given  with  cocoa-nut  oil  in  gripes.  Pharm.,  157. 

Coriandrum  sativum,  Linn. — Coriander — Bhamya  ; described 
by  Clarke,  II.,  717.  The  dried  ripe  fruit  and  the  volatile  oil  are 
both  used  in  medicine  as  an  aromatic  stimulant  in  colic  and  the  like. 
Pharm.,  101. 

Costus  speciosus,  S.  M. — KeijUy  keoH,  hit-shirm  (root)  ; des- 
cribed by  Drury  (U.  P.,  164).  From  the  root  a strengthening  tonic 
is  made  and  it  is  also  used  as  an  anthelmintic. 

Crinum  asiaticum,  var,  to.vicarimn,  Herb. — Chindar,  kamval, 
pindar,  kanmu  ; described  by  Roxburgh,  283.  A valuable  emetic  ; 
in  small  doses  nauseant  and  diaphoretic.  The  dried  sliced  roots  are 
also  emetic  : the  leaves  with  castor-oil  are  used  in  rheumatism  and 
the  juice  in  ear-ache.  Pharm.,  234. 
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Cucurbit  a Pepo,  Linn. — BJninga,  petha  ; and  C.  maxima — ga- 
duwa  (see  page  702).  Both  these  gourds  are  used  in  medicine  ; the 
leaves  as  applications  for  burns  and  the  seeds  as  anthelmintics. 
Pharm.,  96. 

Cuminum  Cyminum,  Linn. — Jira  (see  page  705.)  Both  fruit 
and  oil  possess  carminative  properties  allied  to  dill  and  coriander  : 
the  seeds  are  largely  exported  to  the  plains.  Pharm.,  108. 

Curculigoorchioides,  Goertn. — Petdri;  described  by  Drury 
(F.  P.,  III.,  458).  The  tuberous  roots  are  some  of  those  known  as 
musli-siydh  and  are  held  in  the  highest  esteem  by  native  physicians 
as  a specific  in  special  diseases.  Pharm.,  235. 

Curcuma  longa,  Roxb. — Turmeric — Ilaldi  (see  page  706.) 
This  is  much  used  as  an  application  in  bruises  : the  fresh  juice  as 
an  anthelmintic  ; the  fumes  of  the  burning  root  in  coryza  and  the 
root  in  decoction  for  relieving  catarrh  and  purulent  ophthalmia. 
Pharm.,  231. 

Cymbopogon  Martini,  Munro — Bujina,  pdla-Jchari.  The  oil, 
known  as  raus-ka-tel  and  Nimar  oil,  enters  largely  into  native  per- 
fumery. The  roots  of  C.  laniger — Firiya — are  also  used  as  an  aro- 
matic stimulant  (see  Drury,  F.  P.,  III.,  641).  Pharm.,  256. 

Cynodon  Dactylon,  Pers. — Duh ; described  by  Drury  (U.  P., 
180).  This  grass  yields  a cooling  decoction  from  the  roots  and  young 
leaves  found  useful  in  fever. 

Cyperus  rotundus,  Linn. — Motha ; described  by  Drury  (U.  P., 
182).  The  roots  are  held  to  be  diaphoretic,  diuretic,  and  astringent 
Pharm.,  250. 

D. 

Dalbergia  Sissoo,  Roxb. — Sisu;  described  by  Drury  (U.  P., 
186).  The  leaves  and  saw-dust  in  decoction  are  esteemed  in  erup- 
tive and  special  diseases  and  to  allay  vomiting.  The  oil  is  also 
applied  externally  in  cutaneous  affections. 

Datisca  cannabina,  Linn. — Bup'-hhanga^  Ihang-jala  (roots)  ; 
described  by  Clarke,  II.,  656.  The  roots  are  exported  as  a medi- 
cine useful  as  a sedative  in  rheumatism  and  to  aid  in  dyeing 
red. 
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Datura  alba,  Linn. — Dhatiira ; described  by  Drury  (U.  P., 
188).  The  leaves  and  seeds  are  used  as  anodynes  and  antispasmo- 
dics.  Pharm.,  175,  460. 

Daucus  Carota,  Linn. — Carrot — Gdjar.  This  common  vege- 
table is  used  as  a poultice  for  ulcers  and  boils. 

Delphinium  Brunonianum,  Royle — Nepdri;  described  by 
Hooker  and  Thomson,  L,  27.  Occurs  at  14,000  feet  and  is  exported 
for  its  highly  inusk-scented  leaves,  used  in  native  perfumery  and  for 
temple  offerings. 

Dendrocalamus  strictus,  Nees — Bambu—  Bans,  Msila ; 

described  by  Brandis,  529.  The  bambu  yields  a siliceous  secretion 
in  the  joints  of  the  female  plant,  called  hdns-lochan  or  tabashir, 
considered  by  the  Baids  to  be  useful  as  a stimulant  and  aphrodisiac. 
The  root  is  said  to  be  a diluent,  the  leaves  are  used  as  an 
emenagogue  and  anthelmintic  and  the  dried  stems  as  splinters  in 
surgery,  which  seems  to  be  the  only  really  valuable  use  that  the 
products  of  the  bambu  are  put  to  in  medicine.  The  product  hans- 
lochan  is  exported  in  small  quantities  from  Kumaun.  Pharm.,  256. 

Desmodium  triflorum,  D.  C. — Kudaliya ; described  by  Drury 
(U.  P.,  190).  The  fresh  leaves  are  applied  to  wounds  and  abscesses 
that  do  not  heal  well. 

Dioscorea  versicolor,  Wall. — Yam — Genthi,  gajir.  The  tubers 
jneld  a farinaceous  food  for  invalids. 

Diospyros  Melanoxylon,  Roxb. — Tendu;  described  by  Bi*an- 
dis,  294.  This  and  the  other  species  of  ebony  afford  an  astringent 
from  the  bark  which  is  used  in  decoction  in  diarrhoea,  dyspepsia, 
and  the  like  as  a tonic.  Pharm.,  132. 

Dolichos  sinensis,  Linn. — Lohiya  (see  page  695).  Tliis  and 
other  similar  pulses  are  prescribed  in  special  diseases  and  as 
stomachics. 

Drosera  peltata,  Gm. — Mukha-jali ; described  by  Clarke,  II., 
424.  The  leaves  bruised  and  mixed  with  salt  are  used  as  a blister 
in  Kumaun. 

E. 

Eclipta  erecta,  Linn. — Mock-kayid,  hhangra,  bdhri ; described 
by  Drury  (U.  P.,  202).  The  fresh  plant  is  ap})lied  with  sesainum 
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oil  in  elephantiasis  ; the  expressed  juice  in  affections  of  the  liver, 
spleen,  and  dropsy,  and  in  large  doses  as  an  emetic  ; also  as  a black 
hair-dye.  The  average  annual  export  from  the  Kumaun  forest 
division  is  about  5 maunds.  Pharm.,  128. 

ElsBagnus  umbellata,  Thunb. — Ghiwdin,  kankol ; common  in- 
the  hills  from  the  Jumna  to  the  Sarda  ; described  by  Brandis,  3f)0. 
The  seeds  are  reported  to  be  used  as  a stimulant  in  coughs,  the 
expressed  oil  in  pulmonary  affections,  and  the  flowers  as  a cardiac 
and  astringent. 

Elaeodendron  glaucum,  Pers. — Shauri.ya  (Kumaun)  andjamu- 
tea  (Dehra  Dun)  ; described  by  Roxburgh,  214.  The  root  is  lield 
to  be  an  antidote  in  snake-bites  ; a decoction  or  cold  infusion  of  the 
fresh  bark  of  the  roots  is  applied  to  swellings. 

Embelia  robusta?  Roxb. — Bayahirang  (fruit)  ; described  by 
Brandis,  284.  The  fruit  is  said  to  be  used  to  adulterate  black  pepper 
like  that  of  E.  Rihes,  which  hits  the  same  vernacular  name  and  is 
given  as  an  anthelmintic  and  internally  for  piles.  The  greater 
portion  of  the  bayahirang  exported  from  Kumaun  seems  to  be  the* 
fruit  of  Myvsine  africana. 

Eragrostis  cynosnroides,  Ret. — Ddhh.  A common  grass  said 
to  possess  diuretic  and  stimulant  virtues. 

Eugenia  Jambolana,  Lam. — Phannda ; described  by  Brandis, 
233.  The  leaves  and  bark  are  astringent. 

Euphorbia  pentagona,  Bois. — Sehnnd.  This  and  other  species 
of  the  same  genus  yield  an  acrid  milky  juice  having  cathart’c  and 
anthelmintic  properties.  Pharm.,  204. 

Exa cum  tetragonum>  Roxb. — TitakTiana;  described  by  Rox- 
burgh, 133.  It  is  used  as  a tonic  in  fevers  and  a stomachic  bitter. 
Pharm.,  149. 

F. 

Feronia  Elephantum,  Corr. — Kath-hel ; found  in  the  Siw61iks 
and  Bh^bar  ; described  by  Drury  (U.  P.,  220).  This  tree  yields  a 
gum  used  for  the  same  purposes  as  gum-arabic  ; and  the  leaves  are 
carminative  and  stomachic,  especially  with  children.  Pharm.,  48. 

Ficus  Carica?  Linn. — Fig — Anjir ; described  by  Brandis,  418'. 
The  fruit  is  used  medicinally  as  a laxative. 
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Ficus  indica,  lioxb.  {F.  hengalensis,  Linn.) — Bar,  hat ; described 
by  Drury  (U.  P-,  221).  The  juice  collected  from  incisions  in  the 
bark  of  the  banyan-tree  is  considered  a specific  in  cracked  heels, 
excoriations,  and  sometimes  for  tooth-ache,  lumbago,  and  croup. 
Pharm.,  217. 

Ficus  religiosa,  Linn. — Pipal  ; described  by  Drury  (U.  P.,  225). 
The  young  shoots  are  used  as  a purgative  and  have  some  re^  uta- 
tioii  in  skin  diseases  ; the  hark  of  this  and  the  preceding  is  used  as  a 
tonic  in  desoction.  The  seeds  are  given  in  electuary  as  a purifier  of 
the  blood. 

Ficus  hispida,  Linn.,/. — Kdgoha,gohla,  dhura,  totmila;  described 
by  Brandis,  423.  The  fruit,  seeds,  and  bark  are  possessed  of  emetic 
properties.  Pharm.,  217. 

Ficus  glomerata,  Roxb. — Gular ; described  by  Brandis,  422. 
The  bark  is  used  as  an  astringent  and  a wash  for  wounds.  The 
milky  juice  is  given  in  piles  and  diarrhoea  and  in  combination  with 
sesamum  oil  in  cancer.  The  root  is  useful  in  dysentery. 

Flacourtia  sepiaria,  Roxb. — Kondai;  described  by  Brandis,  18. 
This  tree  yields  an  antidote  to  snake-bites  from  an  infusion  of 
the  leaves  and  roots  : the  bark  triturated  in  sesamum  oil  is  used  as 
a liniment  in  rheumatism. 

Foeniculum  vulgare,  Linn.  Fennel — Sonf ; described  by  Clarke 
in  Hooker,  II.,  695.  It  is  used  as  a carminative  and  stomachic, 
cultivated.  Pharm.,  100. 

Fraxinus  floribunda,  Wall. — Angu;  described  by  Brandis,  302. 
A concrete  saccharine  exudation  (manna)  from  the  stem  is  obtained 
by  incision  and  is  a substitute  for  the  officinal  manna.  Pharm.,  136. 

Fumaria  parviflora,  Lam.;  Var.  Vaillantii,  the  Khairmva  oi  Ku- 
maun,  also  known  as  pitpdpra,  mijdlii  ; described  by  Hooker,  /.,  and 
Anderson  in  Hooker,  I.,  128.  The  dried  herb  is  employed  as  a 
diuretic,  anthelmintic,  diaphoretic,  and  aperient,  especially  as  a blood 
purifier.  The  average  annual  export  from  the  Kumaun  forest 
division  is  about  32  maunds. 

G 

Gentian  a Kurroo,  Royle. — Knru,  hitki — Himalayan  gentian. 
This  plant  occurs  near  the  snows.  There  are  four  or  live  allied  species, 
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all  of  which  are  exported  to  the  plains  to  the  extent  of  about  five  tons 
a year,  and  are  there  sold  as  a valuable  bitter  tonic.  See  Royle, 
III.  Bot.,  Him.  Moun.,  pi.  58,  fig.  2,  and  Pharin.,  149. 

Geranium  ocellatum,  Camb. — Bhdnd;  described  by  Edge- 
worth  and  Hooker,  yi,  in  Hooker,  I.,  433.  A very  common 
plant  in  Kumaun,  which  possesses  diuretic  and  astringent  pro- 
perties. 

Gloriosa  superbaj  Linn. — Bish  nangdl^  hisJi  ningdla ; described 
by  Drury  (U.  P.,  234).  The  root  is  used  in  special  diseases,  but  is 
said  to  be  poisonous  in  large  doses.  Pharm.,  242. 

Gmelina  arborea,  Roxb. — Knmhhdr,  gumhhdr ; described  by 
Drury  (U.  P.,  234).  The  root  is  given  in  coughs,  rheumatism,  and 
special  diseases,  and  is  said  to  have  anthelmintic  properties  like  A. 
asiatica.  Pharm.,  164. 

Gossypium  herbaceum,  Linn. — Cotton — Kapds.  The  down  of 
this  well-known  shrub  is  applied  to  burns  ; the  seeds  to  increase  milk, 
also  in  epilepsy  and  as  an  antidote  to  snake-poison  ; the  root  as  a 
diuretic,  emenagogue,  and  demulcent,  and  the  leaves  in  decoction  as 
a tonic  in  fever  and  diarrhoea.  Pharm.,  33. 

Grewia  asiatica,  Linn. — Pharsiya;  described  by  Masters  in 
Hooker,  I.,  386.  The  leaves  are  used  as  an  application  to  pustular 
eruptions  and  the  fruit  in  sherbet  as  a refrigerant  in  fevers  and  a 
gargle  for  sore-throat. 

Gynandropsis  pentaphylla,  D.  C. — Katlml  parhar;  described 
by  Hooker,/.,  and  Thomson  in  Hooker,  I.,  171.  It  occurs  common 
in  the  Bhabar  ; the  leaves  are  used  as  a rubelacient  and  vesicant ; the 
expressed  juice  is  given  with  salt  in  earache  ; the  seeds  in  powder  are 
given  with  sugar  internally  in  fevers  and  bilious  complaints,  and  the 
entire  plant  with  sesamum  oil  is  used  as  an  ointment  in  cutaneous 
affections.  Pharm.  25.  This  plant  is  often  confounded  with  Cleome 
viscosa  in  native  shops. 

H. 

Hedychium  spicatum,  Smith — Kachur-kachu,  kapdr-kachi,han- 
haldi.  It  possesses  carminative  and  stimulant  properties  and  is 
especially  used  as  a cattle  medicine  : it  is  exported  from  Kumaun 
to  the  extent  of  a few  tons  annually.  Pharm.,  232. 
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Helicteres  Isora  Linn. — Jhonkha-]>hal,  maror-phaj ; described 
by  Masters  in  Hooker,  I.,  365.  The  seeds  accordingto  ‘ thedoctrine  of 
sionatures’  are  considered  useful  in  colic  and  diarrhoea  and  as  a blood 
purifier:  and  are  exported  from  the  Kuinaun  forest  division  to  the 
extent  of  about  a ton  per  annum. 

Heliotropium  brevifolinm,  Wall. — Safed-lhain/ra,  cMtijdml. 
The  whole  plant  is  laxative  and  diuretic ; the  juice  is  used  as 
an  application  to  sore-eyes,  gum-boils  and  sores  generally  to  pro- 
mote suppuration  and  as  a cure  for  the  sting  of  nettles  and  insects. 

Herpestis  Monniera,  H.13.c<  K. — Jal-nhn;  described  by  Drury 
(U.  P.,  249).  A dose  of  six  mdshas  of  the  leaves  steeped  in  water  is 
an  esteemed  aperient ; the  water  may  be  used  as  an  embrocation  in 
skin  diseases  and  croup,  and  the  juice  with  kerosine-oil  is  used  in 
rheumatism  Pharm.,  161. 

Hiptage  Madablota,  Goertn. — Aita-higala ; described  by  Hooker, 
I.,  418.  The  leaves  are  esteemed  useful  in  cutaneous  diseases. 

Holarrhena  antidysenterica,  R.  -Br. — Kudr  and  moriya  of 
Bijnor  and  kuer,  kuda,  kura  of  Kumaun;  described  by  Brandis,  326. 
The  bark  is  a specific  in  dysentery  : hence  the  name,  and  the 
seeds  are  also  said  to  possess  similar  properties.  Pharm.,  137,  455. 

Hordeum  bexastichon,  Linn. — Barley — Jau.  The  husked  seeds 
form  pearl  barley,  a favourite  food  for  invalids  and  in  decoction  a 
drink  in  fevers.  Pharm.,  253. 

Hymenodictyon  excelsum,  Wall. — Bhulan,  hhalena,  bhamena, 
dhauli ; common  in  the  Kota  Diin  ; described  by  Bi'andis,  267. 
The  inner  coat  of  the  bark  possesses  the  bitterness  of  cinchona 
and  its  astringent  properties.  Pharm,  117. 

Hyoscyamus  niger,  Linn. — Henbane — Kkorasdni  ajwdin  (seeds) ; 
occurs  wild  and  is  also  cultivated.  The  seeds  are  given  in  native 
medicine  as  an  anodyne  and  sedative  in  mental  diseases.  Pharm., 
178. 

I. 

Ichnocarpus  frutescens,  R.  Br. — Dddhi;  described  by  Drury 
(U.  P.,  259).  The  root  possesses  alterative,  tonic  properties  and  is 
employed  as  a substitute  for  sarsaparilla : the  stalks  and  leaves  are 
used  as  a decoction  in  fevers.  Pharm.,  138. 


740 


himXlayan  districts 


J. 

Jasminuin  grandiflorum,  Linn. — Jdki;  very  abundant  in  low 
valleys  ; described  by  B-randis,  313.  The  flowers  and  their  essence’ 
are  used  as  an  application  in  skin  diseases,  headache  and  weak  eyes ; 
the  leaves  are  used  in  toothache.  Other  species  of  this  genus  are  also 
found  in  Kuinaun  and  are  employed  in  making  perfumed  waters. 

Jatropha  Curcas,  Linn. — Safed  ind;  described  by  Drury  (U.  P., 
27b).  The  oil  from  the  seeds  is  used  as  a purgative,  but  is  uncertain  : 
it  is  also  applied  diluted  in  rheumatism  : the  leaves  warmed  with 
castor-oil  form  a poultice  for  bruises : the  seeds  in  over-doses  are 
poisonous,  and  the  milky  juice  is  used  to  destroy  maggots  in  sores  on 
sheep.  Pharm.,  203. 

Juglans  regia,  Linn. — Walnut — Akm^,  akhrot,  kharot.  The 
bark  is  used  as  an  anthelmintic  : the  leaves  are  astringent  and 

o 

tonic  and  in  decoction  a specific  in  strumous  sores:  the  fruit  is  given 
in  special  diseases  and  rheumatism. 

Justicia  Adhatoda,  Linn. — Bashing  ; described  by  Drury  as 
Adhatoda  vasica  (U.  P.,  16).  The  flowers,  leaves,  and  roots  are 
considered  antispasmodic  and  anthelmintic;  the  juice  is  found  useful 
in  pulmonary  affections,  and  a tincture  is  also  commonly  given  as  an 
expectorant.  Pharm.,  162. 

K. 

Kydia  calycina,  K.  W. — Picta  ; described  by  Masters  in  Hooker, 
1.,  348.  The  bark  is  mucilaginous  and  is  used  to  clarify  sugar. 

L. 

Lepidium  sativum,  Linn. — Cress — Ilalang.  The  seeds  of  this 
common  vegetable  are  used  as  a tonic  laxative  and  antiscorbutic 
and  as  a gentle  stimulant  in  indigestion. 

Lilium  wallichianum,  Royle — Findora.  The  dried  bulb  scales 
possess  demulcent  properties  and  are  used  like  salej)  in  pectoral 
complaints. 

Limonia  acidissima,  Linn. — Bali  ; described  by  Hooker,  L, 
507.  The  root  is  purgative,  sudorific,  and  used  in  colic;  the  leaves  in 
epilepsy  and  the  dried  fruit  as  a tonic  and  disinfectant.  Pharm.,  43. 

Linum  usitatissimum,  Linn. — Flax.  The  seeds  are  the  linseed  of 
the  pharmacopoeia,  of  which  the  uses  are  well  known.  Pharm.,  37. 
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M. 

Mallotus  phillipinensis,  MiilL— roll;  described  by 
Drury  as  Rottlera  tinctoria  (U.  P.,  378).  The  powder  on  the  seeds 
is  a valuable  anthelmintic,  vermifuge,  and  purgative,  riiarm., 
202. 

Malva  rotundifolia,  Linn. — Sonchala;  described  by  Masters  in 
Hooker,  I.,  320.  The  seeds  are  demulcent  and  are  used  especially  in 
bronchitis,  inflammation  of  the  bladder,  and  hemorrhoids,  and 
externally  in  cutaneous  affections  and  coughs. 

Malva  sylvestris,  liinn. — kanji,  tilchuni;  described  by  Masters 
in  Hooker,  I.,  320.  It  is  a valuable  demulcent  in  pulmonary  affec- 
tions and  a substitute  for  the  marsh  mallow  of  Europe. 

Mangifera  indica,  Linn.- — Mango — Amh.  The  sliced  rind  of 
this  well-known  fruit  is  astringent  and  used  as  a stimulant  tonic  in 
debility  of  the  stomach  : the  kernels  are  styptic  in  haemorrhoids, 
astringent  in  diarrhoea,  and  tonic  in  fever.  Pharm.,  59. 

Melia  Azedarach,  Linn. — Bakdyan,  dek,  jek,  hetain ; described 
by  Brandis,  68.  The  bark  of  the  root  and  the  pulp  of  the  seeds  are 
anthelmintic  in  small  doses  and  poisonous  in  large  doses.  Pharm.,  55. 

Melia  indica,  Linn — Nim ; described  by  Brandis,  67.  The 
bark,  leaves,  and  seeds  are  all  really  valuable  ; the  bark  as  a 
febrifuge  and  substitute  for  quinine ; the  leaves  as  a cataplasm  for 
wounds  and  sores;  and  the  seeds  for  their  oil,  which  is  used  as  an 
anthelmintic  and  an  application  to  foul  sores.  Pharm.,  55, 

Mentha  viridis,  Linn. — Spearmint — Pakdri  pudina.  The  oil 
obtained  by  distillation  from  the  fresh  herb  in  flower  is  inferior 
only  to  peppermint  and  is  useful  in  cholic,  nausea,  and  flatulence. 
Pharm.,  166. 

Mimosa  rubicaulis,  Lam. — Jigla  ; described  by  Baker  in  Hooker, 
II.,  291  ; M.  pndica^  Linn. — Lajawanti ; described  by  Hooker  {l.c.) 
The  seeds  of  both  are  used  as  purifiers  of  the  blood,  and  the 
leaves  are  given  in  infusion  in  piles,  and  pounded  they  are  applied 
to  burns. 

Mirabillis  jalapa  Linn. — Gdl-bdnsa.  The  root  forms  a safe  and 
efficient  purgative  equal  to  jalap,  and  the  leaves  are  applied  to 
abscesses.  Completely  naturalised  in  Kumaun.  Pharm.,  184. 
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lyTomordicd)  charRIltiR)  illd. — described  by  Dmary, 

U.  P.,  306  (see  page  700).  Used  as  a laxative  and  in  preparation  as 
an  ointment  for  sores  and  the  juice  of  the  leaves  as  an  anthelmintic. 

Moringa  pterygosperma,  Goertn. — Horse-radish 

tree  ; described  by  Hooker,  II.,  45.  The  fresh  roots  are  vesicant 
and  rubefacient  and  useful  in  rheumatism.  Used  internally,  the 
fresh  juice  of  the  roots  has  stimulant  and  diuretic  properties  and  the 
root  in  decoction  furnishes  a gargle.  The  seeds  yield  a fine  oil 
useful  in  rheumatism,  and  the  tree  itself  a gum  used  as  an  anodyne 
in  headache  and  as  an  application  to  buboes.  Pharm.,  61. 

Morus  indica,  Linn. — Indian  mulberry — Tdtri;  described  by 
Brandis,  408.  The  fruit  forms  a sherbet  used  as  a refrigerant  and 
the  bark  a vermifuge  and  purgative.  The  fruit  of  M.  serrata, 
Roxb. — Kemii — and  J/.  Icevigata,  Wall.,  Siydh-tut — is  said  to  possess 
similar  properties.  Brandis,  409. 

Mucuna  pruriens,  D.  C. — Cowhage — Goncha;  described  by 
B deer  in  Hooker,  II.,  187.  The  hairs  of  the  legume  are  mechanically 
anthelmintic  and  are  given  in  round  worm  : see  Pharm.,  73.  The 
seeds  are  given  with  milk  in  special  diseases  and  snake-bites  and 
the  leaves  as  a vermifuge.  M.  atropurpurea,  the  ba  Idhaki  of  Kumaun, 
is  said  to  possess  similar  properties. 

Murraya  Kcenigii,  Spreng. — Gom,  gdndla ; described  by 
Hooker,  I.,  503.  The  seeds  yield  a clear  transparent  oil  known  as 
slmboli  oil  ; the  root  is  laxative  and  both  bark  and  roots  are  stimulant 
and  used  in  cutaneous  diseases  and  to  check  vomiting.  Pharm., 
49. 

Musa  Sapientum,  Linn. — Plantain — Kela.  This  Avell-known 
fruit  is  demulcent,  antiscorbutic,  and  alterative  ; the  tender  leaves  are 
used  as  a dressing  for  wounds,  blisters,  and  sores,  and  as  eye-shades 
in  ophthalmia  ; the  root  and  stem  are  considered  in  native  practice 
purifiers  of  the  blood  and  are  good  in  scorbutic  complaints  and 
special  diseases.  Pharm.,  233. 

Myrica  sapida — Kdiphal;  described  by  Brandis,  493.  The 
fruit  is  eaten,  and  the  bark  is  used  externally  as  an  anthelmintic, 
stimulant,  and  rubefacient,  and  in  the  arts  as  a tanning  agent. 
Natives  use  it  in  ej)ilepsy  and  to  rub  the  body  after  illness.  The 
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average  annual  export  of  this  bark  from  the  Kunuiun  forest  division 
is  about  fifty  tons.  Phurm.,  217. 

Myrsine  africana,  Linn.,  the  so-called  box — Pahdri-cha, 
chupra  ; described  by  Brandis,  286.  The  fruit  is  said  to  be  u power- 
ful cathartic  vermifuge.  It  is  sold  in  the  bazaars  as  hupalnramj, 
a name  also  of  Emhelia  Riles  ; used  also  in  dro})sy,  colic,  and  as 
a laxative.  About  a maund  is  exported  every  year  from  the  Kumami 
forest  division.  M.  semiserrata,  Wall.,  also  called  chnpra,  is  said 
to  possess  similar  properties. 

N. 

Nardostachys  Jatamansi,  L.  C. — Spikenard — Bdlrkkar,  sham’- 
hal,  halkar.  Royle,  ^.  54,/.  2.  This  plant  occurs  al)ove  12,000 
feet  and  its  roots  with  those  of  certain  species  of  Valerian,  especially 
V.  llardwickii  {shameo,  roots),  are  exported  through  the  Kumaun 
forest  division  to  the  extent  of  about  twenty  maunds  per  annum. 
They  occur  in  the  form  of  short  pieces  of  an  underground  stem, 
about  the  thickness  of  a quill,  covered  towards  one  extremity  or 
almost  entirely  with  coarse,  dark,  hair-like  fibres.  It  has  all  the 
properties  of  Valerian  in  a high  degree  and  is  used  as  a stimulant 
and  antispasmodic  in  hysteria  and  epilepsy.  iV.  grandijiora,  a 
larger  species,  also  occurs  in  Kumaun  at  similar  elevations.  Pharm., 
120.  : Bird.,  46. 

Nelumbium  speciosum,  Willd. — Lotus — Kameal;  described 
by  Hooker  /.  and  Thomson  in  Hooker,  I.,  116.  The  nuts  are  eaten 
as  a tonic  in  disorders  of  the  digestive  functions. 

Nerium  odorum,  Aiton. — Oleander — Kaniyur ; dc'scribed  by 
Drury  (U.  P.,  323).  All  parts  of  the  plant  are  poisonous  and  are 
used  in  native  practice  in  leprosy,  cutaneous  affections,  and  as  an 
anthelmintic.  The  bark  in  paste  is  used  in  ringworm  and  itch 
and  a decoction  of  the  leaves  externally  as  a vermifuge.  Pharm., 
139. 

Nicotiana  Tabacum,  Linn. — Tobacco — Tamdku,  dhamdku. 

For  the  medicinal  uses  of  tobacco  see  Pharm.,  178,  460,  and 
O’Shaughn.,  471. 

Nyctanthes  Arbor-tristis,  Linn.— A’tbv,  harsinghar;  described 
by  Drury  (U.P.,  323).  Used  in  native  practice  for  ringworm 
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and  to  promote  the  adhesion  of  broken  bones,  also  in  indigestion  : 
the  bark  is  an  astringent  and  is  used  as  a gargle  and  in  applications 
to  sores  and  ulcers. 

0. 

Odina  Wodier,  Roxb. — Jingan,  jihan  ; described  by  Hooker, 
II.,  29.  The  bark  is  used  in  decoction  as  a lotion  in  impetigo 
and  obstinate  ulcers  : the  gum  and  leaves  have  also  astringent 
pioperties  and  are  applied  to  bruises  and  wounds.  Pharm.,  60. 

Olea  glandulifera,  Wall.— 6^mV,  gahU,  garur ; described  by 
Biandis,  309.  The  bark  and  leaves  are  astringent  and  are  used 
as  an  antiperiodic  in  fevers. 

Onosma  echioides,  Linn. — Maharanga,  Idl-jari,  and  ratan-jot 
(root),  (leaves),  gul-i-gau-zahdn  (flowers).  The  bruised 

root  is  applied  to  eruptions,  the  leaves  as  an  alterative,  and  the 
flowers  in  cases  of  rheumatism  and  palpitation  of  the  heart  as  a 
cardiac  and  stimulant.  Exported  through  Dehra  Dun.  The  root 
is  also  used  as  a dye.  It  appears  that  under  the  name  ^ ratanjot^ 
the  roots  of  Geranium  nodosum,  Linn.;  of  Potentilla  nepalensis, 
Hook.;  Macrotomia  euchroma,  H.  /.  et.  T.;  and  Jatropha  Curcas, 
are  also  collected  and  sold. 

Ophelia  Chirayta,  Gris.  ;AgatIiofes  chirayta,  Don.— 
chirayta.  Some  call  this  species  the  true  Ddhhini  chiretta  or  true 
Nepal  chiretta.  The  former  name  is  properly  applied  to  a South- 
Indian  species,  AndrograpMs  paniculata,  and  the  latter  name  may 
perhaps  suit,  as  0.  Chirata  occurs  in  Nepiil.  Equally  good 
chiretta  is  obtained  from  0.  purpurascens,  0.  cordata,  0.  speciosa, 
Agathotes  angustifolia  and  A.  alata.  All  yield  a valuable  bitter 
extract  used  as  a tonic  and  febrifuge  and  corrector  of  biliary  dis- 
turbance. About  six  tons  are  exported  every  year  from  the 
Kumauii  forest  division.  See  further  Pharm.,  149  : As.  Res.  XI. 
167. 

Oxalis  corniculata,  Linn. — Chalmori;  described  by  Edge- 
worth  and  Hooker /.  in  Hooker,  I.,  436.  The  leaves,  stalks,  and 
flowers  possess  refrigerant  and  antiscorbutic  properties  and  are  used 
internally  in  fevers,  dysentery,  and  scurvy,  and  externally  to 
remove  warts.  The  juice  is  useful  in  removing  iron-moulds. 
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P. 

PoDonia  emodi.  Wall. — Chandra  (the  plant),  sujuniya  (the  young 
edible  shoots),  bhiima-madiya,  yet  ghds  of  the  Bhotijas  ; described 
by  Hooker/,  and  Thomson  in  Hooker,  L,  30.  The  tubers  are  some 
of  those  exported  under  the  name  bikh  and  are  probably  those  known 
as  padam-chhdl.  There  is  nothing  in  the  local  Materia  Medica  re- 
quiring further  investigation  more  than  the  roots  exported  under  the 
name  ^bikli  and  ‘nirbisi.'  Umler  the  former  come  the  various  spe- 
cies of  aconite.  A.  erox  is  the  maura,  mdur  or  mdhur  bikh,  and 
Madden  tested  it  to  see  whether  it  deserved  the  name  ‘niUha,’  sweet, 
and  found  it  was  so  : but  this  was  soon  succeeded  by  the  most 
distressing  burning  all  over  the  mouth  and  fauces,  though  nothing 
was  sw'allowed.  Dr.  Royle  says  that  Polygonatum  verticiUatum, 
Linn.,  is  called  mitha-diidhiya  in  Sirmor  and  Smilacina  pallida  is 
called  dddhiya-mohura,  and  both  are  poisonous.  The  cylindrical 
tuberous  roots  of  Delphinium  kashmerianum,  Royle,  found  at  Pindari 
in  Kumauu  and  Bhojgara  on  the  south  side  of  the  Kawdri  pass  in 
Garhwal  (11,000-14,000  feet),  are  absolutely  identical  with  the 
ordinary  nirbisi  roots.  See  Madden,  An.  Mag.,  N.  H,,  2nd  Ser., 
XVIII.,  445. 

Parmelia  kamtschadalis,  Esch, — Lichen — Chalchalira,  pat- 
tharke-phul.  Several  species  are  exported  to  the  plains  and  are  used 
in  native  practice  as  a tonic  febrifuge  and  antiperiodic.  See  Pharm., 
260. 

Pencedanum  graveolens,  Benth. — Dill — Soya ; described  by 
Clarke  in  Hooker,  II.,  709.  An  excellent  carminative  for  relieving 
flatulence  in  children.  Pharm.,  lOI. 

Pharbitis  Nil,  Choisy — Baunra ; described  by  Drury  (U.  P., 
350).  A safe  and  etfectual  cathartic.  Pharm.,  155. 

Phylianthus  Emblica,  Linn. — Amla,  aonla;  described  by  Bran- 
dis, 454.  The  dried  fruit  is  astringent  and  when  fresh  is  given  as 
a tonic  aperient  : the  flowers  are  refrigerant  and  aperient  and  the 
bark  is  astringent.  See  Pharm.,  204,  and  O'Shaugh.,  551.  The 
leaves  of  Paraphyllanthus  urinaria  (serdhi)  and  of  Phylianthus 
niruri,  Linn.,  are  given  in  infusion  as  a diuretic  aud  the  fresh  rooto 
of  both  in  jaundice.  See  Drury. 
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Picrorhiza  Kurrua,  Roxb. — Kurmva.  Foimd  only  at  Iifgb 
elevations  about  11,000-14,000  feet  : the  bitter  roots  are  exported 
with  Saxifroga  hgnlata  under  the  name  and  with 

Gentiana  Knrroo  under  the  name  Mtki,  to  the  extent  of  about  three 
tons  a year  and  are  used  as  a tonic.  Nima  qua^sioules  occurs  in 
upper  Garliwiil  (5,500-8000  feet)  and  is  known  as  kanui  and  has 
similar  uses. 

Pinus  longifolia,  Roxb, — Pine — CMr.  This  pine  is  ver}^  com- 
mon in  Kumaun  and  yields  a turpentine  and  resin  : for  uses  see 
Pharm.,  222,  219.  The  turpentine  from  P.  Gerardiana  is  used 
principally  in  special  diseases,  and  that  from  P.  Deoddra  in 
cutaneous  diseases  and  as  a diuretic.  Pharm.,  225. 

Pistacia  integerrimay  j.  L-  s. — Kakra,  kakra-singi ; describ- 
ed by  Hooker,  II.,  13.  The  gall-like  excrescences  formed  on  the 
leaves  and  petioles  in  October  are  exported  as  a medicine  and  are 
esteemed  useful  in  coughs,  asthma,  fever  and  dysentery,  and  as  a 
sedative.  They  occur  black,  hard,  rugose,  hollow,  iri’egularly 
crooked,  often  6 '-7'  long.  The  average  annual  export  from  the 
Kumaun  forest  division  is  about  seventy  maunds.  Brandis,  122, 
574. 

Pithecolobium  bigemiimni,  Mart. — Kachlora  ; described  by 
Brandis,  173.  A decoction  of  the  leaves  is  used  in  leprosy  and  as 
a stimulant  to  promote  the  growth  of  hair. 

PlantagO  major,  Linn. — Lnhuriya.  It  is  doubtful  whether  this 
has  the  properties  of  P.  decumhens,  Forsk.,  the  ishagkol  of  the 
bazars.  Pharm.,  182. 

Plumbago  zeylanica,  Linn. — Chita,  chitra  ; described  by  Rox- 
burgh, 155.  The  roots  triturated  in  water  form  a vesicant  and  in 
tincture  a good  antiperiodic ; they  are  exported  from  the  Kumaun 
forest  division  to  the  extent  of  about  twelve  maunds  annually, 
Pharm.,  170:  O’Shaugh.,  508. 

Pongamia  glabra,  Vent. — Pdpar,  Sukh-chain;  described  by 
Baker  in  Hooker,  II.,  240.  Tlie  seeds  yield  an  oil  much  used 
in  skin  diseases  and  as  an  embrocation  in  rheumatism  : the 
leaves  are  also  officinal.  Pharm.,  79,  and  J.  Agri.-H.,  Cal.,  X., 
223. 


95 


OF  THE  NORTH-WESTERN  PROVINCES. 


747 


Pontedera''vaginalis,  Linn. — JSauka ; described  by  Drury 
(U.P.,  3G4).  The  root  is  chewed  for  toothache  and  the  bark  is 
eaten  with  sugar  for  asthma. 

Populus  ciliata.  Wall. — Clialnhja^  cliaunvfa^  chan,  gar-pipal  ; 
described  by  Brandis,  475.  It  is  occasionally  used  as  a tonic 
stimulant  and  purifier  of  the  blood. 

Portulaca  oleracea,  Linn. — Small  purslain — Lunhja-MlfaJi ; 
described  by  Drury  (U.P.,  364).  The  bruised  leaves  are  used  as  an 
anodyne  and  are  given  as  a refrigerant  and  antiscorbutic  in 
cutaneous  diseases.  Bird.,  38. 

Premna  integrifolia,  Linn. — Baharcha  of  Garhwal  ; described 
by  Drury  (U.P.,  365.)  The  root  is  given  in  decoction  as  a cor- 
dial and  tonic  ; the  leaves  beaten  up  with  pepper  are  also  adminis- 
tered in  colds  and  fevers.  The  whole  plant  is  given  in  decoction  in 
rheumatism  and  neuralgia.  The  milk  of  the  bark  of  P.  mucronata, 
the  agniun  of  Kumaun,  is  applied  to  boils  and  the  juice  is  given  to 
cattle  in  colic. 

Primula  speciosa,  Linn. — Bish-hopra,  jal-kutra.  It  is  found 
along  streams  from  3,500-5,500  feet  in  Kumaun  : it  is  said  to 
be  poisonous  to  cattle  and  is  used  externally  as  an  anodyne. 

Prinsepia  Utilis>  Royle. — Chirara,  jhatela,  dhatela,  phaldica, 
bheJda ; described  by  Hooker,  II.,  323.  This  shrub  yields  an  oil 
used  as  a rubefacient  and  as  an  application  in  rheumatism  and  pains 
from  over-fatigue  : a small  quantity  is  exported  from  the  forests 
and  pays  a duty  of  five  rupees  per  maund. 

Prunus  Communis,  var.  domestica,  Linn. — Prune.  See  page 
712.  The  dried  drupe  is  considered  a laxative  and  emollient  and  is 
used  in  medicinal  confections.  Pharm.,  86.  The  alu-hukhdra  is 
used  as  a refrigerant  and  laxative  both  in  a cold  infusion  and  a con- 
fection. P.  persica — the  peach — is  given  as  a demulcent  and  anti- 
scorbutic and  stomachic.  Tlie  oil  from  the  kernels  is  considered  a 
valuable  vermifuge  and  strengthener  of  the  hair.  The  kernel  of  P: 
Puddum  is  used  in  stone  and  gravel,  and  that  of  P.  Padus  yields  a 
poisonous  oil,likeoilof  almonds,  much  used  in  ;'■» ’ilicinal  piaqjaratioTis. 

Psidium  Guyava,  Linn. — Guava— .Innah/,-  described  by  Baker 
in  Hooker,  II.,  148.  The  bark  of  the  root  is  given  in  decoction  in 
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infantile  diarrhoea  and  the  young  leaves  as  a tonic  in  diseases  of 
the  digestive  functions.  Pharin.,  92. 

Pusraria  tuhsrosaj  Heclysarum  tulerosum,  Roxb. — 

Bildi-kand,  hili,  hirdli-panwa  (Kuniaun),  sural  (Jaunsar),  sardvj 
sartvdla  (Bijnor);  described  l)y  Baker  in  Hooker,  II.,  197.  The 
tubers  are  dug  up  and  exported  in  large  quantities  to  the  plains, 
where  they  are  considered  demulcent  and  refrigerant  in  fevers  and 
useful  as  a cataplasm  for  swollen  joints. 

Funica  Granatum?  Linn.  — Pomegranate — A.ndr  (cultivated)  j 
darim  (wild)  ; naspdlj  kushiala  (rind  of  fruit}.  The  root-bark  and 
uried  rind  possess  powerful  astringent  properties  from  the  presence 
of  tannin.  The  former  is  considered  anthelmintic  in  European 
practice  and  the  latter  astringent.  See  Pharm.,  93,  447. 

Putranjiva  Roxhurghii,  Wall.— jmtrajiva;  described  by 
Drury  (IT.  P.,  372).  Given  in  decoction  in  colds  and  fevers. 

Pyrus  Cydonia,  Linn. — Quince— See  page  713,  Cydonia 
vulgaris.  The  seeds  are  used  as  a demulcent  in  native  practice  and 
as  a tonic  ; also  in  decoction  in  dysentery  and  special  diseases  : 
Pharm.,  86. 

Q. 

Quercus  incana,  Roxb. — Bdnj ; described  by  Brandis,  482. 
The  acorn  {sil-supdri)  washed  and  powdered  is  used  as  an  astringent 
in  indigestion,  diarrhoea,  and  asthma.  Pharm.,  209. 

R. 

Randia  dumetorum,  Law. — Maivphal,  morydl,  Jcarhor  ; des- 
cribed by  Drury  (U.  P.,  373).  The  fruit  is  highly  esteemed  as  an 
emetic  and  is  used  to  poison  fish  and  the  bark  of  the  root  in  infusion 
to  nauseate.  Pharm.,  118. 

Raphanus  sativus,  Linn.— Radish — Muli.  The  seeds  of  this 
common  vegetable  have  diuretic  and  laxative  properties  and  the 
roots  are  prescribed  in  native  practice  for  special  and  urinary 
diseases. 

Rheum  emodi,  Wall. — Doln.  This  species  is  found  near  the 
Pindriri  glacier  and’at  similar  elevations  in  Kumann  and  Garhwal ; 
the  average  annmil  exj)ort  from  the  Kumann  forest  division  is 
about  IjOoOlb.  This  and  Weilianumy  Roy le,  are  used  as.  a 
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su^Dstitute  for  Turkey  rhubarb.  H.  emodi  is  less  active  as  a pur- 
gative and  more  spongy  in  texture.  See  Pliarm.,  187  : O’Shaugh., 
519  : Panjab  Products,  370:  J.  A.-H.  Beng.,  I.,  7G  : Birdwood, 
70:  Pereira  Mat.  Med.,  II.,  485. 

Rliododandron  campanulatum,  Bon. — Chimnl;  described  by 
Brandis,  281.  The  leaves  are  exported  to  the  plains,  to  be  made 
into  a snuff  called  hulds-kashmiri,  useful  in  colds  and  head- 
aches. 

Ricinus  communis,  Linn. — Castor  bean — Rendi.  This  well- 
known  plant  yields  the  medicinal  oil  used  as  a purgative,  &c. 
Pharm.,  201,  462  : O’Shaugh.,  556  : Drury  (U.  P.,  375). 

Roylea  olegans,  Wall. — Tit-patti,  kautd.  The  leaves  are  used 
as  a bitter  tonic  febrifuo-e. 

O 

Rubia  cordifolia,  Linn. — Majethi.  The  natives  consider  the 
roots  most  useful  in  cases  of  poisoning,  cutaneous  eruptions,  dysen- 
tery, and  as  a tonic  to  promote  menstruation.  Pharm.,  118  : Drury 
(U.  P.,  379). 

Rumsx  acutus,  Roxb. — Jangli  pdlcblc  ; described  by  Drury 
(F«  P*,  III.,  49).  This  plant  has  cooling  properties  : the  leaves 
are  applied  to  burns  and  the  seeds  are  applied  as  the  lij-hand  of 
the  bazars.  R»  cicctosci  is  also  widely  distributed  and  known  under 
the  same  vernacular  name  and  also  as  ‘ Almora,^  whence  the  name 
of  the  capital  of  Kumaun,  as  Mussooree  is  derived  from  the  verna- 
cular name  of  Coriaina  nepalensis. 

s. 

Salix  tetrasperma,  Roxb. — Gar-hgush  ; described  by  Bran- 
dis, 462.  The  bark  in  decoction  is  of  some  account  as  a febrifuge. 
Pharm.,  213  : O’Shaugh.,  606. 

Saxifraga  ligulata,  Wall. ; Var.  ciliata.  Royle.  The  roots  of  this 
and  perhaps  P.  Kurrua  {antea)  and  G.  Kurroo  [anUa]  are  all  exported 
to  the  plains  as  paklidn-hhed  or  pdihdn~hhed  and  jintidna  and  are 
used  as  a tonic  in  fevers  and  also  in  dinrrhoea  and  coughs  and  as  an 
antiscorbutic.  The  average  annual  export  from  the  Kumaun  forest 
division  is  about  thirty  maunds. 

Sapindiis  detergens,  Roxb.— Aemmar,  ritha;  described  bv 
Drury  (L.  P.,  393).  The  nut  is  used  externally  in  cutaneous 
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affections  and  internally  in  epilepsy  and  headache  and  as  an  ex- 
pectorant ; also  in  the  arts  as  a detergent.  It  is  exported  from  the 

Kumaun  forest  division  to  the  extent  of  about  twenty  tons  per 
annum. 

Scindapsus  officinalis,  Schott. — Gaj~p{pali,  hdth-ungliya.  The 
dried  and  sliced  fruit  has  stimulant,  diaphoretic,  and  anthelmintic 
virtues.  Pharm.,  250. 

Semecarpus  Anacardium,  Linn.,  F. — Bhildwa,  hhaliau,hhdla  ; 
described  by  Hooker,  II.,  30.  The  acrid  viscid  juice  between  the 
laminae  of  the  shell  possesses  powerful  caustic  properties  and  is  used 
as  a vesicant  : see  further  Pharm.  60  : K.  Dey,  105.  The  average 
annual  export  from  the  Kumaun  forest  division  is  about  five 
maunds. 

Sesamum  indicnm,  Linn. — Tili.  See  page  764.  This  plant 
furnishes  the  sesamum  or  sweet  oil,  used  as  a substitute  for  olive 
oil  in  native  practice.  Pharm.,  151  : Drury  (U.  P.  402) : O’Shaugh., 
479. 

Sesbania  segyptiaca,  Pers. — Jaint;  described  by  Baker  in 
Hooker,  II.,  114.  The  seeds  have  stimulant  and  emenagoguic  pro- 
perties and  are  used  in  cutaneous  diseases  and  itch : the  leaves  are 
used  in  poultices  to  promote  suppuration,  and  the  juice  of  the  bark 
internally  as  an  antiscorbutic. 

Shorea  robusta,  Roxb. — Sdl ; described  by  Drury  (U.  P.,  405). 
The  resin  {rdl  or  dhamar)  is  an  efficient  substitute  for  pine 
resins  in  plasters  : in  native  practice,  the  resin  is  taken  internally 
in  special  diseases  and  applied  as  a styptic  to  wounds.  Pharm.,  33. 

Solanum  indicum,  Linn. — Kafang-kdH  ; described  by  Drury 
(U.  P.,  408).  The  root  is  used  in  decoction  in  dysuria  and  in  fevers 
and  coughs:  and  when  powdered  as  an  anodyne.  The  juice  of  the 
leaves  boiled  with  ginger  is  used  to  stop  nausea.  Pharm.,  181. 

Solanum  tuberosum,  Linn. — Alu.  The  tubers  are  occasionally 
used  as  a substitute  for  salep. 

Solanum  esculentum — Baigan,  hhutya.  See  page  703.  -The 
leaves  possess  narcotic  properties  : nearly  every  species  of  this 
genus  in  Kumaun  affords  some  aid  to  the  native  Materia  Medica. 
Pharm.,  181. 
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Spondias  maHgifera,  Pers. — Hog-plum — Amhara  ; described 
by  Hooker,  II.,  42.  The  bark  is  used  in  dysentery  and  a decoc- 
tion of  the  wood  in  special  diseases  ; the  juice  of  the  leaves  forms 
an  application  in  earache  and  the  gum  and  fruit  are  eaten. 

Sterculia  urens,  Poxb. — Kull,  hulu  ; described  by  Masters  in 
Hooker,  I.,  355.  The  leaves  and  tender  branches  steeped  in  water 
yield  a mucilaginous  extract  useful  in  pleuro-pneumonia  in  cattle. 

Streblus  asper,  Lour. — Sihora,  r'usa;  described  by  Drury 
(U.P.,  211).  The  milky  juice  is  applied  to  cracked  heels,  sore 
hands,  and  has  astringent  and  septic  qualities.  The  bark  in 
decoction  is  given  as  a lotion  in  fevers. 

Symplocos  cratcBgoides,  Ham. — Lod,  lodh ; described  by 
Brandis,  299.  The  leaves  are  considered  astringent  and  are  used 
in  diarrhoea  and  as  an  application  to  fresh  wounds  and  the  bark 
in  tanning.  About  nine  tons  are  exported  every  year  from  the 
Kumaun  forest  division. 

T. 

Taxus  baccata,  Linn. — Yew — Thimer,  hrdhni  ; described  by 
Brandis,  539.  The  leaves  are  used  in  native  practice  in  epilepsy 
and  indigestion. 

Tephrosia  purpurea,  Pers. — Sarphonka;  described  by  Baker  in 
Hooker,  II.,  123.  The  leaves  and  seeds  possess  astringent,  tonic, 
febrifugal  properties.  The  leaves  of  T.  Candida,  the  lehtiya  of 
Kumaun,  are  used  to  poison  fish. 

Terminalia  Cliebula,  Betz. — Ildr  ; described  by  Drury  (U.P., 
431).  This  and  other  species  of  the  same  genus  yield  nuts  much 
used  in  medicine  and  the  arts.  See  Pharm.  89  : K.  L.  Dey,  117  : 
Birdwood,  34. 

Tetranthera  laurifolia,  Jacq. — Gar  Ujaur,  meda-lakri; 
described  by  Brandis,  379.  The  oil  from  the  berries  is  used  in 
rheumatism  ; the  bark  triturated  in  water  ^;r  milk,  or  even  dry,  is 
applied  to  bruises  and  is  given  internally  in  infusion  in  diarrhoea  ; 
the  leaves  have  a rich  aromatic  odour.  Pharm.,  88  : O’Shaugh.,  548. 

Thalictrum'jfoliolosum,  D.c. — Pila-jari,  pengla-jari,  harmat ; 
described  by  Hooker  /.  and  Thomson  in  Hooker,  I.,  14.  The  roots 
are  exported  from  Kumaun  under  the  name  mamira  and  are  highly 
alued  in  ophthalmia  and  as  an  antiperiodic.  Pharm  , 
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Tinospora  cordifolia,  Miers — Gulancha ; described  by  Hoolcer 
f.  and  Thomson  in  Hooker,  97»  The-  stems  yield  the  well-known 
. extract  known  as  gulancha  or  giloi,  a much-esteemed  specific  in 
stings  as  well  as  infever  and  rheumatism.  The  leaves  bruised  and 
mixed  with  honey  are  applied  to  ulcers,  with  oil  to  the  head  in 
neuralgic  affections,  and  in  decoction  for  gout.  The  extract  i& 
made  from  the  root  by  boiling  for  twelve  hours  and  then  strain- 
ing and  evaporating  the  water.  The  annual  average  export  of 
the  extract  from  the  Kumaun  forest  division  is  about  two  maunds. 
Pharm.,  0,  435. 

Toddalia  aculeata,  Pers. — Kanj  ; described  by  Hooker,  I,, 
497.  The  root-bark  has  tonic,  stimulant,  and  anti-periodic  pro- 
perties. Pharm.,  47,  442. 

Trickodesma  indicar  H-  Bi’* — Ratmandi.  Tlie  natives  con- 
sider it  to  be  an  antidote  in  snake-bites  ; the  leaves  are  used  as  a 
poultice  and  in  cold  infusion  as  a purifier  of  the  blood.  Pharm.,, 
158. 

Tricliosanthes  palniata,  Roxb. — Tndrch/an;  described  by 
Clarke  in  Hooker,  II.,  606.  The  roots  and  fruit  are  poisonous  and 
are  used  in  pleuro-pneumonia  in  cattle.  Pharm.,  96.  T.  cucum- 
erina,  Linn.,  gives  seeds,  tender  shoots,  and  dried  capsules,  all  of 
which  arc  used  as  medicine.  O’Shaugli.,  351. 

Trigonella  Poenum-grascum,  Roxb. — Fenugreek— ; 
described  by  Baker  in  Hooker,  IL,  87.  The  seeds  are  stimulant, 
aromatic,  and  laxative,  and  are  given  in  colds,  coughs^  diarrhoea ^ 
and  special  diseases. 

Typha  angaistifolia,  Linn. — B(yt-o.  Tlie  down  of  the  ripe  fruit 
IS  used  as  an  application  to  burns  and  the  lower  succulent  parts 
of  the  stem  to  clear  muddy  water. 

u. 

Urginea  indica,  Kunth.;  Scilla  indica,  Roxb.— Undrior 
kunda  of  Bijnor  and  ghesuwa  of  Kumaun  ; described  by  Drury 
(U.  P.,  399).  It  is  exported  largely  from  the  lower  hills.  Tho 
nauseous  bitter  young  bulbous  roots  have  expectorant  and  diuretic 
properties  in  small  doses,  and  in  large  doses  they  are  emetic  and 
cathartic.  Pharm.,  241  : K.  L.  Dey,  104. 
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V. 

Vallaris  dichotoma,  Wall. — DMhi;  described  by  Drury  (P.  F. 
II.,  198).  The  juice  is  applied  to  wounds. 

Valeriana  Hardwickii,  Wall. — Shumeo,  asdrun.  The  roots 
are  exported  and  are  said  to  possess  anti-spasmodic  properties  : 
when  dry  they  are  burned  as  a i)erfume,  and  are  also  used  as  a 
flavoring  agent  and  to  keep  off  insects  from  clothes.  Pharm.,  120. 

Vernonia  anthelmintica,  Willd. — Kdli-jiri;  described  by 
Drury  (U.  P.,  449).  The  bitter  seeds  are  powerfully  diuretic 
and  anthelmintic  and  are  given  in  infusion  in  coughs  and 
flatulency.  Powdered  and  mixed  with  lime-juice  they  are  used 
to  expel  vermin  from  the  head,  and  mixed  with  oil  in  scabies  and 
anasarca  and  in  plasters  for  abscesses.  Pharm.,  126. 

Viola  serpens.  Wall. — Thungtu,  banafsha  ; described  by  Baker 
in  Hooker,  II.,  184.  The  flowers  are  considered  diaphoretic  and 
laxative  : the  seeds  arc  diuretic  and  the  root  emetic  (like  ipeca- 
cuanha) and  purgative  (Brown). 

Vitex  Negundo,  Linn. — Skncdli,  shndli,  JilJil-hdri  (fruit)  ; 
described  by  Drury  (U.  P.,  452).  The  root  and  fruit  have  anodyne, 
diuretic,  and  emenagoguic  properties,  and  the  leaves  are  given  in 
colic.  Exported  from  Kumaun.  Pharm.,  163  : O’Shaugh.,  484. 

w. 

Withania  somnifera,  Don. — Asgand  (root);  described  by  Dru- 
ry (U.  P.,  355).  The  leaves  are  bitter  and  narcotic  and  are  used 
in  infusion  in  fever  : the  seeds  coagulate  milk  and  the  roots  are 
aphrodisiac  and  diuretic.  Pharm.,  182  : O’Shaugh.,  466.  The 
seeds  of  W.  coagulans,  Don.,  have  also  sedative  properties  and 
are  given  in  colic.  Both  are  exported  from  Kumaun. 

Woodfordia  floribunda,  Salis.  ; Grislea  tomentosa,  Roxb. — 
Dhanla,  dlidi ; described  by  Clarke  in  Hooker,  II.,  572.  The  dried 
flowers  are  used  as  an  astringent  tonic  in  affections  of  the  mucous 
membrane,  hoemorrhoids,  and  bilious  complaints.  The  leaves  are 
also  officinal  in  native  practice.  Exported  from  Kumaun. 

z. 

Zanthoxylum  alatum,  Roxb. — Tejbal,  timiir  ; jwardn- 

tika,  ‘fever  ender’  ; described  by  Hooker  /.  and  Thomson  in 
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Hooker,  I.,  193.  The  bark  and  seeds  are  used  in  native  practice 
as  a tonic  in  fevers  and  bowel  complaints  : the  small  branches 
are  used  as  toothbrushes  and  the  thorns  as  an  application  in 
toothache  : the  fruit  is  used  to  intoxicate  fish.  Supposed  to 
possess  generally  stomachic  and  carminative  properties.  The 
average  annual  export  from  the  Kumaun  forest  division  is  about 
half  a maund.  Pharm.,  48. 

Zingiber  oflacinale,  Pos.— Ginger— south.  This  well- 
known  plant  yields  the  ginger  of  commerce,  extensively  used  in 
medicinal  preparations.  See  Pharm.,  228. 


B. -NARCOTICS  AND  SPIRITS. 

Tobacco,  opium,  hemp,  and  the  preparations  made  from  them,  are 
the  principal  vegetable  substances  used  for  their  narcotic  and  intoxi- 
cating properties  in  these  provinces,  but  to  them  we  may  add  the 
various  forms  of  alcohol  obtained  by  distillation  and  the  prepara- 
tions of  betel  and  areca.  The  use  of  tobacco  in  the  plains  is  universal 
amongst  males  from  their  twelfth  year,  and  the  practice  has  so  far 
entered  into  the  social  arrangements  of  the  people  that  few  matters 
of  importance  are  discussed  without  the  hukka  being  passed  around. 
In  the  hills  tobacco-smoking  is  becoming  more  common  every  year, 
and  now,  perhaps,  all  except  a few  Brahman  families  smoke  tobacco 
either  pure  or  mixed,  and  these  even  chew  the  leaf  pounded  with  lime, 
a practice  common  to  every  caste.  Opium  is  principally  consumed 
by  Musalmans,  and  its  use  in  the  hills  is  very  limited.  The  prepara- 
tions of  hemp  are  in  great  request  amongst  Hindus,  and  are  much 
indulged  in  by  Jogis  and  others  of  the  wandering  religious  mendi- 
cant classes.  Spirits  are  consumed  chiefly  by  the  lower  castes  of 
Hindus.  Brahmans  and  Baniyas  profess  to  hold  it  in  abhorrence, 
and  the  use  of  it  is  forbidden  to  Musalmans  by  the  Koran.  As  a 
general  rule  these  restrictions  are  observed,  but  still  there  are  very 
many  individuals  of  these  classes  who  openly  disregard  the  rules  of 
their  religion  and  many  more  who  do  so  in  secret.  The  statistics 
derived  from  the  Excise  Department  would  otherwise  be  inexplicable. 
Still,  taking  into  account  the  quantities  of  opium,  hemp,  and  spirits 
that  must  be  consumed  in  a country  like  India  without  paying  any 
license  or  contributing  in  any  way  to  the  revenue,  there  is  only  a 
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moderate  consum})tion  on  the  whole.  It  has  often  Leen  observed 
that  you  may  pass  through  any  fair  or  assembly,  except  during  the 
Diwali,  the  Hindu  carnival,  without  seeing  a drunken  man,  and  there 
can  be  no  doubt  but  that  the  consumption  is  very  small  and  quite 
insuffieient  in  the  hills,  at  least,  to  have  much  effect  upon  the  public 
health.  Although  hemp  is  produced  in  such  quantities  in  Garhwal 
and  Kumaun,  the  preparations  from  it  are  not  a favourite  form  of 
intoxication  in  the  hills  and  are  seldom  used  by  the  permanent 
inhabitants. 

Tobacco. 


Tobacco. 


Nicotiana  Tabacum,  Linn.  Tobacco — T'amdhi,  dhamdhu. 

Tobacco  is  raised  in  large  quantities  in  the  forest  clearings  along 

the  foot  of  the  hills,  where  the  conditions 
necessary — a rich  alluvial  soil,  warmth,  and 
abundance  of  manure — exist.  The  last  is  furnished  by  the  cattle 
■which  are  sent  there  for  grazing  in  immense  numbers  from  Novem- 
ber until  May.  In  the  GarhwM  Bluibar  the  cultivation  of  tobacco 
is  carried  on  by  men  of  the  gardener  caste  from  the  plains,  who 
remain  long  enough  to  plant  and  gather  the  crop.  The  indige- 
nous Bhuksas  of  these  parts  consider  that  they  are  prevented 
by  their  caste  rules  from  growing  tobacco,  or  rather  are  too  in- 
dolent to  undertake  its  cultivation.  Further  east  all  classes 
cultivate  the  plant,  and  great  quantities  are  exported  to  the 
plains  from  the  Kumaun  Bhabar  and  the  Tarai.  The  quality  of 
the  leaf  is  not  so  delicate  as  that  of  the  better  sorts  of  the  plains 
varieties,  but  the  quantity  produced  from  a given  area  is  greatly  in 
excess  of  that  raised  elsewhere.  In  the  hills,  a far  superior  variety 
is  cultivated  from  Jaunsar  to  the  Kali,  but  not  in  quantity  sufficient 
to  be  of  much  commercial  importance.  That  grown  on  both  banks 
of  the  Alaknanda  near  Srinagar  in  Garhwal  is  specially  esteemed. 
The  Kumaun  vernacular  names  above  given  represent  two  varie- 
ties, N.  Tabacum  and  the  lY.  rustica  or  Latakia,  which  latter 
seems  to  have  been  grown  in  the  hills  from  time  immemorial,  and 
when  carefully  prepared  is  palatable  to  Europeans.  Dr.  Stewart, 
writing  of  its  cultivation  in  the  western  Himalaya,  states  that 
“ more  of  it  than  of  the  ordinary  kind  can  be  grown  per  acre, 
especially  as  in  many  places  the  flowers  are  not  plucked  off,  but 
are  mixed  with  the  leaves  for  smoking,  and  it  brings  in  a oreater 
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price  than  the  ordinary  species.  It  is  said  to  be  much  stronger 
tian  the  latter  and  to  be  generally  smoked  mixed  with  a large 
proportion  of  it.  Its  qualities  when  smoked  in  the  European  pipe 
give  assurance  that,  if  properly  cured,  it  would  rival  Turkish 
tobacco.”  Some  efforts  have  been  made  lately  by  Mr.  E.  C.  Buck 
to  improve  tobacco  cultivation  in  Kumaun,  but  the  experiments 
have  failed  and  their  history  will  be  found  in  the  annual  report  of 
the  Department  of  Agriculture  and  Commerce. 

The  Sikhs,  Wahabis,  and  certain  Hindu  sectaries  are  forbidden 
the  use  of  tobacco  by  their  religious  guides,  but  the  first  console 
themselves  with  the  preparations  of  hemp  and  the  second  use 
opium.  The  eailiest  mode  of  procuring  and  inhaling  the  smoke 
was  to  make  two  holes  in  the  ground,  in  one  of  which  the  fire  and 
tobacco  were  placed  and  a pipe  connected  the  two.  The  smoker 
then  crouched  on  the  ground  and  sucked  tlie  smoke  through  the 
second  hole.  This  method  may  still  be  seen  in  the  hills. 
Another  mode  was  to  twist  a leaf  and  smoke  through  the 
narrow  end,  still  a favourite  with  coolies  in  the  hills.  An  improve- 
ment was  then  effected  by  drawing  the  smoke  through  a bambu, 
and  thus  avoid  the  uncomfortable  crouching  position,  and  eventually 
the  hukka  was  invented.  The  cocoanut  served  as  the  first  form 
of  the  hukka,  and  though  metal  is  now  used  for  the  receptacle  for 
water  and  the  original  form  has  been  modified,  the  cocoanut 
is  still  the  basis  of  all  the  forms  of  the  hukka  from  the  elaborate 
and  costly  pechwdn  of  the  nobleman  to  the  simple  pipe  of  the  cooly. 
Musalmans  seem  to  affect  those  hukkas  that  have  stands,  whilst 
Hindus  adopt  the  round  or  oval  shape,  which  are  fitted  chiefly  to 
pass  from  hand  to  hand.  In  the  plains  tobacco  is  seldom  smoked 
in  its  pure  state  (sdda),  but  is  mixed  with  from  a half  to  an  equal 
weight  of  molasses,  either  of  the  sort  known  as  gilr  or  that  known 
as  sMra,  to  which  a little  saji,  or  impure  carbonate  of  soda,  is  added. 

In  the  interior  of  the  hills,  however,  the  pure  leaf  is  generally  the 
only  sort  procurable,  but  in  the  principal  bazars  the  fashionable 
mixtures  may  be  obtained.  One  of  these  in  high  repute  amongst 
the  wealthy  is  known  as  khamera  and  consists  of  a certain  quan- 
tity of  tobacco  of  the  Latakias  sort,  to  which  is  added  the  sence  of 
the  Pandanus  odoratissimus  or  keora  ; the  dried  leaves  of  the  mnsk- 
plant,  Delphinium  brunonianum ; sandal-wood  dust  ; a conserve 
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of  roses  known  as  gAl-kand ; the  fruit  of  the  Zizyphus  jujuba ; 
apple-preserve,  cardamoms,  and  the  wilted  leaves  and  stems  of  the 
betel  palm  known  as  pdnri,  in  certain  proportions  kept  secret  by 
each  maker  and  which  form  his  particular  brand  or  manufacture. 
Snuffing  tobacco,  though  not  unknown,  is  rarely  seen.  Its  use, 
however,  as  one  of  the  ingredients  of  ‘betel’  should  perhaps  come 
under  the  head  of  chewing. 

Opium. 

Papaver  somniferum,  Linn. — Poppy — Post,  posta;  juice  of  the 

capsule,  opium  ; afydn,  afim.  A plant  be- 
longing to  the  natural  order  Papaveracece. 
The  cultivation  of  the  poppy  is  a Government  monopoly  and  is 
chiefly  conflned  to  the  plains.  The  capsules,  whilst  immature, 
yield  by  incision  a juice  which  on  solidification  is  known  as  the 
opium  of  commerce.  When  ripe  or  dried  they  yield  an  intoxica- 
ting  liquor  by  inspissation.  The  use  of  the  drug  was  known  to  the 
ancients,  and  some  say  that  it  was  the  pharmakon  nepenthes  of 
Homer.  Dr.  Royle  considers  that  it  was  introduced  into  India 
from  Persia,  and  in  this  suggestion  he  may,  perhaps,  be  correct, 
as  the  common  names  for  opium  are  of  Persian  origin.  The  Ain-i- 
Ahbcivi  refers  to  theo  pium  monopoly  in  Sirkars  Kora  (Fatehpur 
district),  Allahabad,  and  Ghazipur  in  the  time  of  Akbar,  and  we 
know  that  from  time  immemorial  the  opium  poppy  has  been  culti- 
vated in  Nepal  and  Kumaun. 

The  three  principal  preparations  of  poppy  in  use  are  the  abkari 
or  excise  opium,  madah  and  chandu.  The  first  is  supplied  from  the 
Ghazipur  factory  and  is  sold  at  the  rate  of  sixteen  rupees  per  seer 
of  eighty  tolas.  As  a rule,  abkari  opium  is  taken  in  the  form  of  pills, 
but  many  soak  the  preparation  in  water  for  some  hours  and  drink 
the  solution  thus  formed,  leaving  the  impurities  at  the  bottom  of 
the  cup  : very  moderate  consumers  take  about  one  tola  or  180 
grains  Troy  or  llffi62  grammes  per  month,  and  the  average  con- 
sumption of  habitual  opium-eaters  may  be  set  down  at  five  tolas 
each  per  mensem.  In  some  cases  as  much  as  two  tolas  a day  are 
taken  boiled  in  milk.  Opium-smoking  has  of  late  years  increased 
very  much  in  these  provinces.  The  results  are  the  same  as  in 
other  countries,  the  drug  inducing  stupor,  reverie,  and  voluptuous 
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listlessness.  Still  the  individual  can  easily  be  roused  to  business,  and, 
unless  taken  in  excess,  the  effects  are  not  more  injurious  or  lasting 
than  those  attendant  upon  a too  liberal  indulgence  in  spirituous 
liquors.  The  temptations  to  excess  are,  perhaps,  stronger  in  the 
case  of  opium,  and  with  over-indulgence  come  sickness,  consti- 
pation, indigestion,  want  of  appetite,  emaciation,  impotency,  and 
premature  old  age.  In  small  doses  as  far  as  one  grain,  opium 
when  eaten  acts  as  a stimulant,  increases  the  pulse  in  strength  and 
frequency,  and  excites  the  mind  by  a happy  train  of  thought.  It 
is  believed  to  promote  digestion,  and  for  this  purpose  it  is  taken 
usually  in  the  afternoon  or  evening,  so  that  its  effect  may  come  on 
before  the  time  for  the  evening  meal.  This  condition  is  however 
succeeded  by  drowsiness,  thirst  and  loss  of  appetite,  and  the  habitual 
eater  then  increases  his  dose,  when  after  a smoke  of  tobacco  from 
the  hukka  the  excitement  again  begins  and  is  follow^ed  by  a period 
of  stupor  and  eventually  a profound  sleep,  “ the  pupils  are  slightly 
contracted,  the  pulse  slow  and  full,  the  breathing  slow,  and  the 
temperature  of  the  body  somewhat  increased.”  Beyond  four 
graiiis  to  healthy  persons  not  accustomed  to  opium  it  may  be  consi- 
dered to  act  as  a poison.  Milk  is  taken  by  opium-eaters  to  keep 
the  bowels  open,  and  as  in  the  case  of  hhavg  and,  indeed,  spirits 
when  once  the  habit  of  using  the  drug  has  been  fixed,  it  is  almost 
impossible  to  shake  it  off.  Kahars  and  men  who  have  much  trying 
physical  labour  to  get  through  in  a short  space  of  time  can,  fre- 
quently, take  large  doses  without  apparent  injury.^ 

Madak  and  chandu  are  forms  of  opium  extensively  used  in  these 

provinces.  In  preparing  them  the  opium 

Madak  and  chandu.  • n ^ ^ ^ 

is  first  reduced  to  a watery  extract,  which  is 
then  strained  two  or  three  times  through  cloth  and  afterwards  boiled 
over  a slow  fire  until  it  thickens  somewhat.  The  impurities  left  in 
the  process  of  straining  are  again  washed  and  strained  two  or  three 
times  to  extract  any  portions  of  the  active  principle  which  may 
remain.  The  refuse,  called  joga,  is  then  thrown  away  and  the  resi- 
duum of  pure  extract  of  opium  that  remains  is  called  kimam  and 
forms  the  basis  of  both  madak  and  chandu.  One  ser  of  excise 
opium  yields  a little  more  than  half  a ser  of  kimam.  To  make 

* I am  indebted  to  several  sources,  official  and  private,  for  these  notes  on  opium 
and  hemp. 
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niadah,  the  leaves  of  the  guava,  pdn,  or,  in  some  cases,  the  rose  are 
collected  and  cut  into  very  fine  pieces  and  then  f)oiled  in  water. 
When  they  become  soft  they  are  strained  in  a cloth  and  dried  and 
then  fried  on  an  iron  pan  over  a slow  fire.  These  leaves  thus  pre- 
pared are  called  jesu,  and  ecj[ual  quantities  of  jesu  and  kimain  form 
madak.  This  preparation  is  made  up  into  small  pills  about  the  size 
of  a pea,  whicli  sell  in  the  retail  shops  for  a pice  each.  The  consu- 
mer buys  these  pills,  breaks  one  of  them  into  six  to  twelve  parts, 
which  are  called  ‘ chittas,’  each  of  which  serves  for  one  operation  or 
whiff.  The  ordinary  hiikJcci  is  used,  but  the  chtllciin  or  uj)per  portion 
for  receiving  the  drug  and  fire  is  mucli  smaller.  The  ckitta  is 
placed  on  the  chillam  and  lighted  by  a charcoal  pencil,  and  the  smoke 
is  taken  inwards  in  one  inspiration  and  swallowed.  The  result  is 
considerable  pleasurable  excitement,  which  as  it  begins  to  wear  off' 
is  renewed  by  consuming  another  chitta  until  satiety  is  produced. 
One  pill  is  sufficient  to  intoxicate  a new  smoker,  but  many  consume 
a dozen  pills  with  impunity. 

The  basis  of  chandu  is  the  same  kimam  from  which  madak  is 
Chandu  made,  but  instead  of  leaves  the  half-burned 

ashes  of  the  ckittas  of  madak  are  mixed  with 
the  kimam  in  equal  quantities  and  the  resulting  compound  is  called 
cfia7idu.  For  this  preparation  there  is  a particular  pipe  made  of 
wood  and  about  twelve  to  fifteen  inches  long.  A small  brass  or  tin 
bowl  is  fixed  towards  one  end  and  communicates  with  the  stem  by 
a small  aperture.  The  chandii  formed  into  a paste  and  made  up 
into  pills  is  placed  in  the  bowl,  and  this  is  lighted  from  a lamp  and 
gives  a gurgling  noise  while  burning.  The  smoker  reclines  on  a 
pillow  with  his  eyes  closed,  and  the  pipe  is  lighted  by  an  attendant 
and  refilled  when  necessary.  Like  the  niacfa^-smoker,  the  chandu- 
smoker  takes  in  all  the  smoke  arising  from  one  application  of  the 
chandu  by  one  deep  inspiration  and  swallows  it.  After  every  inspi- 
ration there  must  be  a rest,  and  the  heated  tongue  is  moistened  by 
chewing  sugarcane  or  by  the  application  of  a rag  moistened  in 
sherbet.  Two  or  three  applications  are  sufficient  to  affect  a beginner 
but  there  are  many  who  can  doze  away  over  pipes  of  chandu  the 
whole  day.  The  effect  of  madak  and  chand^i  smoking  is  equally 
pernicious  with  opium-eating,  with  this  difference  that  intoxication 
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supervenes  at  a much  earlier  period,  because  the  smoke  containing 
the  active  principle  of  the  opium  is  directly  absorbed  by  the  blood 
in  the  lungs,  and  being  carried  into  the  circulation  acts,  at  once,  on 
the  brain ; whilst  in  eating  opium  the  process  of  solution,  absorption, 
and  digestion  is  much  slower.  Muhammadans  are  by  fiir  the  greater 
smokers  and  eaters  of  opium  as  compared  with  the  Hindus,  and  they 
make  up  by  indulgence  in  this  vice  for  the  prohibition  of  spirituous 
liquors.  Love  of  sexual  intercourse  has  much  to  do  with  inordinate 
indulgence  in  opium,  and  for  a time,  like  the  preparations  of  hemp^ 
it  acts  as  a powerful  aphrodisiac,  but  in  the  end  it  induces  impotency 
and  leaves  the  opium-drunkard  a physical  and  moral  wreck,  utterly 
careless  for  the  present  or  the  future  and  a mere  semblance  of  a 
human  machine. 

Hemp. 

Cannabis  sativa,  Linn. — Hemp — Gxir-hhanga  (female  plant), 
pJml-hhanga  (male  plant).  (See  Fibres 

The  principal  parts  of  the  hemp  that  are  used  as  intoxicating 

agents  are  the  charas,  gdnja  and  bhang,  or 
sahji  and  their  preparations.  The  best  charas 
is  obtained  from  the  female  plant  and  consists  of  a resinous  exu- 
dation from  the  leaves,  stems  and  seeds  when  ripe,  and  is  collected 
from  them  by  rubbing  them  in  the  hands  or  on  the  naked  thigh 
or  by  scraping  the  resin  from  the  plant  with  a blunt  iron  knife. 
The  quantity  and  quality  of  this  resin  differs  with  the  soil  and 
locality.  In  some  places  the  plant  developes  a woody  tissue,  whilst 
in  others  the  bark  splits  and  a resin  is  secreted.  In  the  plains 
in  many  places  the  hemp  plant  yields  excellent  gdnja,  but 
neither  charas  nor  bhang ; and  again  in  the  hills  the  charas  is  the 
principal  product.  The  best  qualities  of  charas  are  imported  from 
Yarkand,  Bukhara,  and  Afghanistan.  In  former  times  only  the  pure 
resin  collected  by  the  scraping  process  was  imported,  but  now  a sys- 
tem of  manufacture  has  sprung  up  by  which  a much  larger  return 
is  effected.  When  the  plants  have  arrived  at  maturity,  which  is 
known  by  the  bark  commencing  to  split,  they  are  cut  down  and 
soaked  in  water  and  when  well  moistened  the  resinous  juice  is 
pressed  out.  This  is  then  boiled  and  reduced  to  the  consistence  of 
a paste,  in  which  form  it  is  imported  by  the  Afghan  fruit-sellers.  It 
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contains,  in  addition  to  the  resin,  iiiiich  of  the  juice  of  the  plant,  its 
colouring  matter  and  other  foreign  suhstances,  and  is  altogether 
inferior  to  the  resin  collected  by  the  old  scraping  process.  The 
Kabulis  sell  this  preparation  to  the  contractors  at  about  one  and  a 
half  rupee  per  ser,  and  they  again  to  the  licensed  vendors  at  from 
four  to  five  rupees  per  seer,  and  the  latter  retail  it  at  about  two  ckhat- 
tdks  for  a rupee  or  eight  rupees  a seer.  The  drug  is  consumed 
in  the  following  manner  : — About  the  weight  of  a two-anna  silver 
piece  or  22  grains  Troy  is  taken  and  covered  up  with  twice  its 
weight  of  prepared  tobacco  in  the  shape  of  a ball.  This  is  dried 
over  a charcoal  fire,  and  during  the  process  the  charas  melts  inside. 
The  dried  ball  is  then  reduced  to  powder  and  mixed  with  tobacco 
is  placed  on  the  chillam  of  an  ordinary  cocoanut  huklca  and  smoked 
in  the  same  way  as  tobacco.  Charas  seems  to  be  a milder  form 
of  the  drug  than  gcinja  and  is  used  by  the  better  class  of  people 
and  those  who  do  not  care  for  intoxication  pure  and  simple. 

GXnja. 

Gdnja  consists  of  the  dried  flower  heads  and  smaller  leaves  from 

which  the  resin  has  not  been  removed.  It 
^ ^ ' yields  to  alcohol  twenty  per  cent,  of  resinous 

extract  composed  of  the  resin  (charas)  and  green  colouring  matter. 
Distilled  with  a large  quantity  of  water  traces  of  essential  oil  pass 
over,  highly  odoriferous  of  the  drug.  The  colour  of  the  bundles  of 
gdnja  is  dusky  green,  the  odour  narcotic  and  the  touch  adhesive. 
The  gdnja  produced  in  Kumaun  and  Garhwal  is  considered  of 
little  value  and  is  not,  so  far  as  I am  aware,  exported.  The 
gdnja  consumed  locally  is  imported  from  the  lower  districts.  Two 
sorts  of  gdnja  are  sold  in  these  provinces — the  pattar  and  the 
hlluchar.  The  is  imported  chiefly  from  Holkar’s  territories 

and  is  of  quality  inferior  to  the  Bengal  gdnja.  It  is  purchased 
at  from  five  to  six  rupees  per  maund  in  Indiir  in  the  rough 
state,  including  the  stalks  and  useless  leaves,  and  also  pays  a duty 
of  about  four  annas  per  maund  on  exportation  to  British  territory. 
The  farmer  of  the  drug  revenue  pays  the  cost  of  carriage  and  sells 
it  to  the  licensed  retail  vendors  at  from  Rs.  20  to  Rs.  22  per  maund. 
The  retail  sellers  separate  the  real  gdnja  from  the  rough  plant  and 
throw  away  the  refuse,  which  amounts  to  from  five-eighths  to 
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two— thirds  of  the  whole,  or  in  one  niiiund  of  rough  plant  only 
thirteen  to  fifteen  sers  of  real  gimja  will  be  found.  This  sells  at 
from  three  to  four  rupees  per  ser,  and  about  one  quarter  of  a ser 
will  form  a mouth’s  supply  for  an  ordinary  smoker.  This  pattar 
gdnga  is  chiefly  consumed  by  the  lower  classes  of  Hindus,  and  espe- 
cially by  all  the  mendicant  sects  of  Bairagis,  Nagas,  Sanyasis,  &c. 

The  hiluchar  variety  is  imported  from  Lower  Bengal  and  is  far 
superior  to  the  pattar.  It  is  grown  in  the  Rajshahi  district  and  sells 
there  in  the  rough  at  from  lls.  18  to  lis.  22  per  nlaund.  The  Ben- 
gal Government  charge  a duty  of  from  Rs.  2 to  Rs.  2-8  per  ser  or 
Rs.  100  per  inaund,  on  all  exports  of  gdnja  to  these  provinces.  The 
farmers  of  the  drug  revenue  separate  the  real  gdnja  from  the  rough 
plant  and  sell  to  the  licensed  retail  vendors  at  from  Rs.  10  to  Rs.  12 
per  ser,  and  the  latter  retail  the  drug  at  one  rupee  per  chhatak 
(loz.  17dwt.  12grs.  Troy),  so  that  Bengal  gdnja  is  as  dear  as  excise 
opium  in  these  provinces.  One  or  two  chhataks  are  sufficient 
for  a month’s  consumption  to  an  ordinary  smoker.  The  Bengal 
gdnja  is  much  stronger  than  the  pattar  variety,  so  that  a much 
smaller  quantity  produces  the  same  result.  It  is  used  only  by  the 
better  classes,  being  the  more  expensive  of  the  two.  Gdnja  is  not 
in  general  used  so  much  as  tobacco.  Kahars  when  they  complete  a 
portion  of  their  journey  often  take  it  as  a stimulant,  and  others 
with  w^eak  digestions  smoke  a little  before  a meal  to  excite  a feeling 
of  hunger  and  promote  digestion.  It  may  serve  as  a stimulant  for 
the  time,  but  its  after-effects  are  lassitude  and  depression.  Gdnja  is 
also  used  as  a sedative  to  promote  sleep,  which  it  does  after  an 
interval  of  excitement  by  intoxication. 

Gdnja  is  prepared  for  smoking  by  taking  a portion  of  the  dried 
leaves,  say  20  grains  in  weight,  in  the  palm  of  the  left  hand;  these 
are  rubbed  with  the  right  thumb,  a few  drops  of  water  being  added 
to  moisten  it.  Then  an  equal  quantity  of  dry  but  soft  tobacco  leaf  is 
added,  and  the  whole  is  formed  into  a paste.  This  is  then  cut  into 
thin  layers  with  a knife  and  again  rubbed  and  pressed  into  a paste 
with  more  water.  The  compound  when  well  mixed  is  again  sliced, 
and  the  process  is  continued  two  or  three  times  until  the  gdnja  and 
tobacco  are  thoroughly  amalgamated.  It  is  then  smeared  with  the 
fingers  over  a very  narrow,  small,  earthen  chillam,  and  a small  cake 
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of  lighted  charcoal  is  placed  on  the  top.  The  cliillam  is  placed  on 
the  ordinary  hukka,  consisting  of  a hollow  wooden  cylinder  fitted 
into  a dry  cocoanut  shell  which  is  half  full  of  water  ; another  cylin- 
der attached  to  the  middle  of  the  cocoanut  forms  the  stem  through 
which  the  smoke  is  swallowed.  Gdnja  smokers  are,  as  a rule,  sociable, 
and  the  pipe  is  passed  around  after  each  one  has  had  one  good  pull  at 
it.  Each  smoker  swallows  the  smoke,  which  conveys  the  active  prin- 
ciple in  that  form  to  the  lungs  and  stomach.  With  strong  Bengal 
gdnja  it  is  difficult  to  retain  all  the  smoke  inspired  at  a single  time, 
and  a cough  usually  interrupts  the  operation.  This  custom  is  as 
much  due  to  economical  considerations  as  to  good-fellowship,  for  no 
one  could  smoke  time  after  time  and  the  gdnja  keeps  burning  away 
nil  the  same.  One  dose  of  gdnja  is  quite  sufficient  to  give  a moder- 
ate feeling  of  intoxication  to  four  or  five  persons.  To  those  unac- 
customed to  it  a single  inspiration  produces  giddiness  and  even 
stupor  for  a time,  whilst  habitual  smokers  can  take  their  turn  for 
half  an  hour.  Heaviness,  laziness  and  agreeable  reveries  ensue,  but 
the  person  can  be  readily  roused  and  perform  routine  duties.  As  in 
the  case  of  opium,  gdnja  is  often  made  use  of  as  an  aphrodisiac. 

Bhang. 

Bhang  comprises  the  larger  leaves  and  capsules  of  the  hemp 

without  the  stalks.  In  these  provinces  there 

Bhang. 

are  three  varieties  of  hhang  in  common  use,  viz.., 
the  Hardwar  hhang  which  comes  from  Garhwal,  the  Oudh  which 
comes  from  the  Gonda  district,  and  the  Panjabi  which  comes  from 
Jalandhar.  Of  these  the  Oudh  variety  is  the  strongest  and  there- 
fore the  best,  so  much  so  that  one  part  of  it  intoxicates  as  quickly 
as  two  parts  of  the  other  varieties.  The  &A(m(7-producing  hemp 
grows  wild  and  is  sold  in  the  rough  with  tho  stalks  and  refuse 
leaves  at  about  one  rupee  per  maund  in  the  producing  districts,  but 
to  this  must  be  added  the  cost  of  carriage.  The  farmer  of  the 
drug  revenue  sells  the  cleaned  plant  to  the  licensed  vendors  at  from 
ten  to  fifteen  rupees  per  maund  according  to  tho  distance  from  the 
base  of  supply.  The  latter  retail  the  drug  to  consumers  at  eight  annas 
per  ser  or  Rs.  20  per  maund.  The  names  sabji  and  sidhi  are,  also, 
applied  to  hhang  in  its  gree  i state,  and  mdjum  is  a conserve  of 
hhang  which  is  noticed  hereafter. 
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Bhang  is  prepared  for  use  by  soaking  the  dried  leaves  for  a 
time  in  cold  water  and  carefully  washing  and  freeing  them  from  all 
sorts  of  impurities,  such  as  dust,  seed,  kunkur,  and  the  stalks  and 
stems.  The  leaves  are  then  bruised  in  a mortar  or  on  a flat  stone 
and  made  into  a thick  paste.  The  paste  is  then  ready  for  use,  and 
when  required  is  diluted  with  Avater  according  to  taste  and  the  so- 
lution is  drunk.  Many  persons  mingle  spices  Avith  the  paste 
during  the  pounding  operation,  such  as  black  pepper-corns,  aniseed, 
cloves,  cardamoms,  sugar,  and  melon  and  cucumber  seeds,  but 
the  pepper  forms  the  principal  ingredient.  An  ordinary  drinker 
Avill  consume  one  ser  of  bhang  or  eight  annas  Avorth  per  mensem. 
Most  Hindus  Avho  do  not  indulge  in  wine,  such  as  Brahmans,  Ba- 
niyas  and  the  like,  take  hhang.  It  is  the  special  drug  of  the  Hindu 
mendicant  classes  as  madak  is  affected  by  the  Musalman  fakirs.  The 
Chaubes  of  Muttra,  the  PragAvals  of  Allahabad,  and  the  Gangapu- 
tras  of  Benares,  are  noted  for  their  indulgence  in  excessiA^e  bhang- 
drinking.  In  the  Panjab,  the  Bhangi  misl,  or  sub-division  of  the 
great  Sikh  confederacy,  AA'as  so  called  from  the  real  or  fancied  fond- 
ness of  its  members  for  the  use  of  the  drug.  Bhang  taken  in 
moderate  quantities  is  exhilarating  and  tonic  : it  creates  an  appetite 
and  promotes  digestion.  In  large  doses,  when  the  intoxication  is 
severe,  its  effects  are  very  remarkable  : the  patient  is  raised  to  a 
state  of  eostacy  and  cares  neither  for  his  own  life  nor  the  lives  of 
others.  Sometimes  he  cries  in  a delirium  of  joy  and  then  again 
breaks  out  into  exulting  laughter.  Even  in  moderate  doses  its 
effects  are  noteAvorthy.  Hr.  O’Shaughnessy  made  scA^eral  experi- 
ments to  ascertain  the  effects  of  the  drug  on  men  and  animals,  and 
in  rile  course  of  them  seA^eral  of  his  pupils  commenced  experiments 
on  themselA'es  Avhich  are  thus  reported  : — “ In  all,  the  state  of  the 
pulse  was  noted  before  taking  a dose,  and  subsequently  the  effects 
Avere  obserA^ed  by  tAvo  pupils  of  much  intelligence.  The  result  of 


seA'"eral  trials  aars  Lx;at  in  as  small  doses  as  the  quarter  of  a grain 
the  pulse  Avas  increased  in  fulness  and  frequency  ; the  surface  of 
the  body  glowed  ; tlie  appefite  l;ecame  extraordinary  ; Auvid  ideas 
crowded  the  mind;  unusual  loquacity  occurred  ; and  Avith  scarcely 
any  exception  great  aphrodisia  a\4s  experienced.  In  one  pupil, 
Dioonath  Dhar,  a retiring  lad  of  excellent  habits,  ten  drops  of  the 
tincture,  equal  to  a quarter  of  a grain  of  the  resin,  induced  in 
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twenty  minutes  the  most  amusing  eftects.  A shout  of  loud  and 
prolonged  laughter  ushered  in  the  symptoms,  and  a transitory 
state  of  cataleptic  rigidity  occurred  for  two  or  three  minutes. 
Summoned  to  witness  the  effects,  we  found  him  enacting  the  part 
of  a Raja  giving  orders  to  his  courtiers  ; he  could  recognize 
none  of  his  fellow-students  or  acquaintances  ; all  to  his  mind 
seemed  as  altered  as  his  own  condition  ; he  spoke  of  many  years 
having  passed  since  his  student’s  days  ; described  his  teachei'S 
and  friends  with  a piquancy  which  a dramatist  would  envy 
detailed  the  adventures  of  an  imaginary  series  of  years,  his  tra- 
vels, his  attainment  of  wealth  and  power.  He  entered  on  discus- 
sions on  religious,  scientific,  and  political  topics  with  astonishing 
eloquence,  and  disclosed  an  extent  of  knowledge,  reading,  and  a 
ready  apposite  wit  which  those  who  knew  him  best  were  alto- 
gether unprepared  for.  For  three  hours  and  upwards  he  main- 
tained the  character  he  at  first  assumed,  and  with  a degree  of 
ease  and  dignity  perfectly  becoming  his  high  situation.  A scene 
more  interesting  it  would  be  difficult  to  imagine.  It  termina- 
ted nearly  as  abruptly  as  it  commenced,  and  no  headache,  sick- 
ness, or  other  unpleasant  symptom  followed  the  innocent  excess. 
Dr.  Goodeve  and  more  than  thirty  students  were  present  at  this 
occurrence.  In  the  symptoms  above  described,  we  are  unavoidably 
led  to  trace  a close  resemblance  to  the  effects  produced  by  the 
reputed  inspiration  of  the  Delphic  Oracles  ; perhaps  it  would  not  be 
very  erroneous  to  conclude  that  it  was  referable  to  the  same  kind  of 
excitement.” 

Ma'jum. 

Mdjiim  or  conserve  of  hhang  is  a preparation  much  affected  by 

the  better  classes.  In  one  maund  of  mdnim. 

JMajum,  ^ ^ ^ 

as  used  in  these  provinces,  there  are  three 
sers  of  hhang^  two  sers  of  ghi  or  clarified  butter,  and  thirty-five 
sers  of  sugar.  It  is  prepared  in  this  way  : — take  three  sers  of 
clean  hhang  and  soak  it  for  a night  in  cold  water  ; next  morning 
take  out  the  hhang  wash  it  well  and  put  it  into  a basket,  to  allow 
the  water  to  drain  off.  Ilienplacca  large  shallow  iron-pan  on  a 
slow  fire  and  throw  into  it  about  two  and  a half  sers  of  good  ghi. 
When  this  melts  and  begins  to  boil  throw  info  it  the  hhang  mu\  fry 
it  until  it  becomes  crisp.  Then  add  water  and  boil  for  some  lioiu's 
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until  the  bhang  becomes  soft  and  pulpy.  Then  strain  through  a 
cloth  and  pound  in  a mortar  until  a paste  is  made.  You  next  take 
a maund  of  sugar  and  put  it  in  the  pan,  adding  a sufficient  quan- 
tity of  water  to  melt  it.  The  sugar  is  then  boiled,  and  while  boiling 
is  clarified  with  milk  ; when  properly  purified  the  bhang  paste  is 
added  in  small  quantities  at  a time  and  carefully  stirred  to  ensure 
its  mixing  with  the  sugar.  When  thoroughly  amalgamated,  the 
compound  is  taken  out  and  spread  on  flat  brass  plates  about  an 
inch  thick,  and  when  this  hardens  by  drying,  it  is  cut  into  small 
square  pieces  with  a knife.  The  quantity  of  ghi  and  bhang  make 
up  for  the  loss  in  clarifying  the  sugar,  and  the  result  is  one  maund 
of  mdjuin.  The  confection  costs  about  Rs.  18  to  20  per  maund  and 
is  sold  to  the  licensed  vendors  at  Rs.  40  per  maund,  and  these 
latter  retail  it  at  one  pice  per  square  to  their  customers.  Two 
squares  are  sufficient  to  produce  a moderate  amount  of  intoxica- 
tion to  an  ordinary  person.  People  seldom  get  used  to  taking 
mdjum  daily,  and  it  is  generally  taken  for  purposes  of  pleasure 
and  as  an  excitant  to  debauch. 

Another  mode  of  preparation  is  as  follows  : — Four  ounces  of 
sidhi  and  an  equal  quantity  of  ghi  are  placed  in  an  earthen  or  well- 
tinned  vessel,  a pint  of  water  is  added,  and  the  whole  is  then  warmed 
over  a charcoal  fire.  The  mixture  is  constantly  stirred  until  the  water 
all  boils  away,  which  is  known  by  the  crackling  noise  of  the  melted 
butter  on  the  sides  of  the  vessel  ; the  mixture  is  then  removed  frpm 
the  fire,  squeezed  through  cloth  while  hot,  by  which  an  oleaginous 
solution  of  the  active  principle  and  colouring  matter  of  the  hemp  is 
obtained,  and  the  leaves,  fibres,  &c.,  remaining  on  the  cloth  are 
thrown  away.  The  green  oily  solution  soon  concretes  into  a 
buttery  mass,  and  is  then  well  washed  by  the  hand  with  soft  water 
so  long  as  the  water  becomes  coloured.  The  colouring  matter  and  an 
extractive  substance  are  thus  removed,  and  a very  pale  green  mass, 
of  the  consistence  of  simple  ointment,  remains.  The  washings  are 
thrown  away,  for  if  used  they  are  intoxicating  and  produce  constric- 
tion of  the  throat,  great  pain,  and  very  disagreeable  and  dangerous 
symptoms.  The  operator  then  takes  two  pounds  of  sugar,  and 
adding  a little  water,  places  it  in  a pipkin  over  the  fire.  When 
the  sugar  dissolves  and  troths,  two  ounces  of  milk  are  added  ; a 
thick  scum  rises  and  is  removed,  more  milk  and  a little  water  are 
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added  from  time  to  time,  and  the  boiling  continued  about  an  hour, 
the  solution  being  carefully  stirred  until  it  becomes  an  adhesive 
svrup,  ready  to  solidify  on  a cold  surface  ; four  ounces  of  new 
milk,  dried  before  the  sun,  in  fine  powder  are  now  stirred  in,  and 
lastly  the  prepared  butter  of  hemp  is  introduced,  brisk  stirring 
being  continued  for  a few  minutes.  A few  drops  of  atar  of  roses  are 
then  quickly  sprinkled  in,  and  the  mixture  poured  from  the  pipkin 
on  a flat  cold  dish  or  slab.  The  mass  concretes  immediately  into  a 
thin  cake,  which  is  divided  into  small  lozenge-shaped  pieces.  A 
ser  thus  prepared  sells  for  four  rupees.  One  drachm  by  weight  will 
intoxicate  a beginner  and  three  drachms  one  experienced  in  its  use- 
The  taste  is  sweet  and  the  odour  is  very  agreeable. 

The  pure  resin  of  the  hemp  is  very  soluble  in  alcohol  and  ether, 
partially  soluble  in  alkaline  and  insoluble  in  acid  solutions.  When 
pure  it  is  of  a blackish  grey  colour,  hard  at  90°,  softens  at  a higher 
temperature  and  fuses  readily.  It  is  soluble  in  several  volatile  and 
fixed  oils.  Its  odour  is  fragrant  and  narcotic  ; the  taste  is  slightly 
warm,  bitterish  and  acrid.  The  late  Sir  W.  O’Shaugnessy  gives'  a 
very  interesting  historical  account  of  the  plant  and  of  the  experi- 
ments made  by  him  on  its  properties  and  uses.  Mention  of  the 
drug  is  made  by  the  Sanskrit,  Arabian,  and  Persian  writers  at  a very 
early  date.  Some  trace  a reference  to  it  in  the  gdnja  mentioned  by 
Manu,  but  Williams  refers  the  name  to  the  AWns  precatorius,  Avhilst 
giving  the  adjective  gunjakhd  to  anything  made  of  hemp.  It  is 
noticed  as  early  as  658  H.  ( 1259  A.D.)  hy  Musalman  writers,  and 
was  early  introduced  into  Egy[)t,  where,  under  the  name  of  hashiAi., 
it  is  still  eagerly  consumed  by  the  lower  classes.  As  in  India,  its 
use  by  religious  zealots  has  led  to  terrible  scenes  of  slaughter  and 
rapine,  so  in  Egypt,  the  sect  most  addicted  to  it  was  called  the  Haslii- 
shln  or  Assassins.^  Throughout  the  east,  from  an  early  period,  it 
has  been  used  as  a medicine  and  now  forms  an  article  of  the  Indian 
Pharmacopoeia,  prescribed  in  cases  of  tetanus,  hydrophobia,  cholera, 
delirium-tremens,  and  neuralgia.  A careful  chemical  examination 
of  the  different  forms  of  Indian  hemp  and  their  preparations  is  still 
a desideratum  and  worthy  the  attention  of  the  many  able  chemists 
residing  in  India. 

* Hengal  Dispensatory,  579-604;  Waring’a  Dispensatory  ,?16.  ‘tjee 

Yule’s  Marco  i’olo,  1 , 13:i. 
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Spirits. 

Tlie  ordinary  country  spirit  is  manufactured  in  all  the  hill  dis- 

tricts.  It  is  made  from  sldra  and  ydr,  two 
forms  of  the  products  of  the  sugarcane. 
These  are  placed  in  a covered  tub  with  water,  barley,  and  certain 
spices  and  allowed  to  ferment.  When  fermentation  has  taken  place, 
the  tub  is  filled  with  water  and  after  two  or  three  days  the 
mixture  is  ready  for  distillation.  The  still  in  common  use  is  the 
ordinary  rude  apparatus  of  two  vessels  of  metal  connected  by  a 
tube  of  bambu.  In  one  the  liquor  to  be  distilled  is  placed  and  a 
fire  lighted  under  it  ; the  liquor  passes  through  the  tube  into  the 
other  vessel  which  is  kept  cool  by  being  placed  in  water.  This 
once  distilled  liquor,  known  as  tliarra^  is  of  two  qualities  : the  rdsi 
or  weaker  and  the  phi'ilka  or  strong  spirit.  If  re-distilled  the  pro- 
duct is  known  as  makattar.  The  process  of  fermentation  takes 
from  ten  to  twelve  days  in  the  hot-weather  and  double  that  time 
in  the  cold  season.  The  liquor  produced  from  molasses  is  dearer, 
hut  much  stronger  than  that  produced  from  the  maliua.  By  one 
distillation,  however,  it  seldom  reaches  to  50°  under  proof  by  the 
Syke’s  hydrometer,  but  by  several  distillations  spirits  even  above 
London  proof  may  be  obtained.  In  Kumaim,  as  a rule,  the  use  of 
spirituous  liquors  is  confined  to  the  lower  castes,  though  gradually 
spreading  to  the  better  classes  ; but  in  Garhwal  the  Hindus  are  less 
scrupulous,  and,  according  to  Traill,  all  but  a few  Brahman  families 
drink  spirits  manufactured  there  from  rice  or  barley.  At  the  same 
time,  however,  they  will  not  drink  the  spirits  manufactured  in  the 
plains  or  after  the  plains  method,  objecting  both  to  the  materials 
employed  and  the  caste  of  the  makers.  In  Garhwal  the  spirit  is 
made  by  Bajputs,  not  Ivalwars  as  in  the  plains.  A coarse  spirit  is 
also  manufactured  from  mandua,  and  the  Bhotiyas  prepare  another 
called  ddru. 

Betel, 

Chavica  BeteL  Miq. — Pan.  The  is  imported  from  the 
plains.  Ine  leaves  are  used  in  chewing  and  are  membranaceous 
or  the  adult  ones  coriaceous,  shining  above,  glabrous  on  both  sides  ; 
the  inferior  ones  ovate,  broadly  cordate,  equal-sided  ; slightly  une- 
qually cordate  or  rounded  at  the  base,  five  to  six  nerved.  The 
ingredients  in  the  masticatory  in  common  use  are  the^:>dH  leaves  ; 
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supdri,  the  niit^  of  tlie  Areca  catechu  or  betel-nut  palm,  a native 
of  the  eastern  islands  and  onltivated  in  Lower  Bengal  and  Tra- 
vancore  j chtina  or  lime  ; and  hath  or  catechu,  the  produce  of  the 
khair  tree  {Acacia  catechu).  AVoraen  usually  add  a small  quantity 
of  tobacco  to  the  compound  and  many  add  the  small  cardamom. 
The  average  quantity  consumed  by  pdn-eaters  is  about  five  loaves  a 
day,  costing  about  one  and  a half  pice,  or  2^  farthings.  Ihe  mix- 
ture is  pleasant  and  refreshing,  but  like  other  things  its  inordinate 
use  is  injurious  to  the  digestion.  Marco  Polo  mentions  the  use  of 
the  plant,  which  he  calls  temhal ; the  name  of  the  caste  still  employed 
in  its  sale  and  ju’eparation  is  Tamboli.  The  shreds  of  the  unused 
leaves  and  the  juice  of  the  stalks  {jpdnri)  are  made  use  of  in  the 
preparations  ot  tobacco  for  smoking. 

ill. — Vegetable  substances  used  in  manufactures. 

A.-OIL-SEEDS. 

The  only  oil-seeds  of  importance  grown  in  the  Kumaun  division 
and  the  tract  under  the  hills  are  the  rapeseed  and  linseed  of  com- 
merce. The  medicinal  and  other  oils  have  no  great  value  as  arti- 
cles of  export  and  are  only  procurable  in  very  small  quantities. 
The  Bhabar  exports  great  quantities  of  rapeseed,  for  which  the  cli- 
mate and  soil  appear  to  be  eminently  suited.  As  so  much  confu- 
sion exists  in  the  synonymy  of  the  mustards,  the  botanical  descrip- 
tion of  the  more  important  species  is  given  here  to  aid  in  distin- 
guishing it. 

Brassica  nigra,  Koch.  Hook,  FI.  Ind.,  L,  156.  *5?.  erysimoides, 

Boxb.,  FI.  Ind.,  499 — Asl  rdi,  ghor  rdi,  rnahara  rdi,  and  bandrasi  rdi 
of  Kumaun  and  sarshaf  of  the  hospitals,  where  the  seeds  are  used 
for  poultices  and  also  in  veterinary  practice.  The  leaves  are  used 
as  a cress.  The  oil  is  used  chiefly  for  medicinal  purposes. 

Brassica  campestris,  TAnn.,  Hook.  FI.  Ind.,  156.  S.  dichotoma^ 
Roxb.,  FI.  Ind.,  497. 

Erect,  lower  leaves  lyrate,  upper  auriclod,  flowers  corymbose, 
beak  of  pod  Hat,  seedless.  An  erect,  stout,  simple  or  branched, 

1 This  nut  is  yellow,  oval,  the  size  of  a small  epg,  enclosing  an  oily  kernel 
like  a nutmeg,  conical,  rounded,  pointed  and  marked  with  white  and  reddish 
Veins;  inodorous,  but  of  a very  astringent  taste.  It  contains  a large  protion  of 
tannic  and  gallic  acids. 
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glabrous  or  sliglitly  hispid  annual,  l-3ft.  high.  Leaves  large, 
I)etioled,  more  or  less  pinnatifid,  upper  oblong  or  lanceolate.  Flow- 
ers large,  bright  yellow,  pedicels  fin.,  ascending  or  spreading. 
Pods  l^-3in.,  glabrous,  sub-erect;  valves  with  midrib  and  flexuous 
veins.  Seeds  small,  smooth,  pale  or  dark. 

Var.  dichotoma,  Roxb.,  the  jari^a,  jadiya  of  the  hiljs  and  Inhota 
laita  of  the  Bhabar,  where  it  is  grown  only  in  a few  valleys  in  Kota, 
and  kali  sarson  of  Northern  India. 

\ ar.  yluuca,  Roxb.,  the  rara^  rdda^  rdra-sarson  of  Kumaun, 
hanga-sarson  of  Dehra  Diin,  and  pila-sarson  of  Oudh  and  Rohil- 
khand  : seldom  grown  in  the  Bhabar,  as  it  yields  a crop  good  in 
quality,  but  poor  in  quantity. 

Var.  glauca,  Royle,  the  dain,  ddin,  and  lai  of  Kumaun  and 
Garhwal : sometimes  khetiya,  tori,  and  toriya  of  Northern  India, 
where  this  variety  is  in  general  cultivation  : grown  very  largely  in 
the  Bhabar. 

The  jamya  variety  is  sown  in  the  beginning  of  September  in 
fields  where  manure  has  been  lying.  The  stalks  are  cut  from  the 
root  and  when  dry  the  grain  is  threshed  out  and  the  oil  is  expressed 
in  the  common  kola  or  oil-press.  It  is  a favourite  crop  near  Almora. 
The  rdra  variety  is  grown  all  over  the  hills  in  small  quantities 
only,  as  it  requires  much  manure  and  is  liable  to  injury  from  hail. 
It  is  sown  in  first-class  unirrigated  land  in  November-December 
and  gathered  in  April.  It  yields  about  three  maunds  of  oil  to  an 
acre.  The  lai  variety  is  cultivated  all  over  the  hills  up  to  11,000 
feet  and  is  the  staple  mustard  crop  of  the  Bhabar.  These  three 
varieties  are  grown  as  oil-seeds  and  afford  the  rape-seed  of  com- 
merce. 

Brassica  juncea,  H./.  et  T. : Sinapis  juncea,\j\m\, — Rdi,  sarson. 
There  are  several  varieties  of  this  species.  The  S.  ramosa,  Rox- 
burgh (498),  is  the  barldi  of  Kumaun,  and  the  rugosa,  Roxburgh 
(499),  is  the  hddshdhi-ldi  or  hhotiya-ldi  introduced  by  the  Gorkhalis 
from  Nepal.  Both  these  varieties  are  cultivated  chiefly  for  their 
leaves,  which  are  eaten  as  a vegetable  cooked  and  dressed  with 
spices  and  clarified  butter.  The  brown  seed  of  B.  juncea  proper, 
however,  yields  an  oil  that  possesses  properties  similar  to  those 
of  B.  nigra,  and  for  which  the  seeds  may  be  substituted  in  the 
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preparation  of  poultices.  Enica  sativa,  Lain.,  the  dua  and  chdra  of 
Kuniaun,  is  cultivated  as  a vegetable  and  also  for  the  oil  from  its 
seeds,  which  is  less  pungent  than  mustard-oil.  It  escapes  frequently 
in  cultivated  tracts,  coming  up  accidentidly  with  other  crops. 

Linum  usitatissimum.  Linn. — Flax ; seed  is  known  as  linseed — 
Alsi,  tisi.  An  annual  belonging  to  the  natural  ovd&v  Lineacece  ; seeds 
oval,  pointed  in  shape,  compressed,  with  a sliarp  margin  ; brownish 
coloured ; smooth  and  shining  outside,  but  white  internally.  The 
native  country  of  the  flax  plant  is  not  known,  though  it  has  been 
thought  to  be  indigenous  to  Central  Asia  and  has  been  cultivated 
for  centuries  in  India.  The  Indian  seed  is  better  for  oil  and  the 
European  seed  for  fibre.  In  these  hills  it  is  cultivated  only  for  the 
oil  and  the  oil-cake,  which  is  used  as  fodder  for  cattle. 

Sesamum  indicum,  Linn.;  the  seed  is  known  as  tU  and  the  oil  as 
mitha  tel.  An  annual  beloniiino;  to  the  natural  order  Pedaliacece. 
There  are  two  varieties  known  to  commerce,  the  black  and  the  white 
grain,  and  a third  parti-coloured  is  found  in  these  provinces.  The 
white-grained  called  tili  is  cultivated  in  Kumaun,  and  the  black- 
grained variety  grows  wild  there  and  in  the  Bhabar.  As  a rule  the 
fresh  seed  is  expressed  at  once,  but  in  many  cases  where  a finer  oil  is 
required  the  dark  colouring  matter  of  the  epidermis  is  removed  by 
bleaching  in  hot  water  or  washing  in  cold  water  several  times.  The 
oil  produced  from  these  whitened  seeds  is  considered  a useful  sub- 
stitute for  olive  oil  in  the  preparation  of  medicines  and  in  manu- 
factures. The  mode  of  extracting  the  oil  is  usually  the  same  in  the 
hills  and  Bhabar.  The  seed  is  first  sifted,  cleaned  and  dried, 
and  then  put  into  a kohi  or  press  worked  by  hand  or  by  oxen.  A 
little  water  is  added,  and  after  some  time  the  oil  runs  out.  The  oil 
is  then  strained  or  allowed  to  stand  in  shallow  vessels,  when  the 
impurities  sink  to  the  bottom.  Every  three  parts  of  good  seed 
yield  one  part  of  oil,  which  has  risen  in  price  much  of  late  years  and 
renders  til  a very  valuable  crop.  Besides  its  use  in  painting  and 
medicine,  the  oil  is  burned  in  lamps,  forms  a substitute  for  salad- 
oil  in  cooking,  and  is  the  basis  of  most  of  the  perfumed  oils  in  use 
in  India.  The  last  are  made  by  adding  one  weight  of  flowers  to 
three  weights  of  oil  in  a bottle  ; the  mixture  is  then  cooked  and 
exposed  to  the  sun  for  forty  days,  when  the  oil  is  supposed  to  be 
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sufficiently  impregnated  for  use.  Tlie  seeds  of  sesamnm  are  largely 
used  in  religions  ceremonies  by  Hindus,  and  mixed  with  sugar  in 
the  form  of  a sweetmeat  {ladn)  forms  an  appropriate  present  for 
old  and  young  at  all  festivals. 

Ricinus  communis,  Linn.— Castor  bean— rendi,  arand. 
This  bean  is  commonly  cultivated  in  small  quantities  in  the  lower 
valleys  for  home  consumption. 

RRiSsIa  butyruCGUj  Roxb.  Chiwd  (Kumaun);  the  butter  made 
from  its  fruit  is  called  chmm-ka-pina  and  jdiulel ; the  pd^alwa  and 
jyhahvdra  of  Almora.  A tree  belonging  to  the  natural  order  Sapo~ 
tacece,  30-40ft.:  leaves  obovate,  tomentose  beneath  : corolla  8-cleft  : 
stamens  30-40  on  longish  filaments  : pedicels  aggregate,  and  are,  as 
well  as  the  calyx,  woolly:  drupes  oval : flowers  smallish,  white.  Roxb. 
FI.  Ind.,  II.}  527  ; Reprint,  411  : Hon.  41,  Nep.,  146.  Flowers 
in  iSTovember.  It  occurs  abundantly  in  the  valley  of  the  Kali,  where 
the  bees  feed  on  its  fragrant  flowers  and  those  of  the  jaiindela 
(^u^chmanthera  T1  allichii)  : hence  Sor  honey  is  so  esteemed  (see  page 
715).  The  timber  is  of  little  value,  the  principal  product  being  the 
‘ vegetable  butter’  extracted  from  the  fruit  and  which  is  used  as  a 
pomade  or  cold-cream,  also  in  rheumatism  and  stiffness  of  the  limbs. 
Its  medicinal  properties  deserve  further  investigation  (Ind.  Phar., 
131).  It  dissolves  readily  in  alcohol,  burns  without  smoke  or  smell, 
and  makes  good  soap  and  candles.  Solly’s  analysis  gives  solid  oil,  34 
parts  of  fluid  oil  and  6 parts  of  vegetable  impurities  (J.  Agri.-Hort., 
Ben.,  I.,  23).  It  retains  its  consistency  up  to  95°  and  completely 
melts  at  120°  and  does  not  become  rancid  by  keeping.  The  phalel 
is  produced  by  bringing  the  kernels  of  the  fruit  into  the  consistence 
of  cream,  which  is  then  put  into  a cloth  bag  with  a moderate 
weight  laid  upon  it  and  left  to  stand  until  the  oil  or  fat  is 
expressed,  which  becomes  immediately  of  the  consistence  of 
lard  and  is  of  a delicate  white  colour  (see  Roxburgh’s  description 
in  As.  Res.,  VIII.,  477  ; and  Drury,  U.  P.,  67).  B.  latifolia, 
Roxb.,  mahiia,  occurs  occasionally  in  the  Bhabar  and  affords  an  oil 
from  its  seeds,  but  is  of  little  economical  value  here. 

The  medicinal  oils,  as  already  noticed,  consist  chiefly  of  sesa- 
mum  oil  impregnated  with  the  various  herbs  and  flowering  plants 
that  they  are  named  after  or  with  the  different  gum-resins.  Oils  in 
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small  qnuntities  made  from  tea,  poppy,  and  many  fruit  trees  and 
flowering  shrubs  were  exhibited  at  Agra  in  1867,  but  owing  to  the 
imperfect  arrangement  of  the  catalogue  no  data  exist  for  estimating 
their  value  commercially  or  ascertaining  their  uses. 

B.— DYES  AND  TANS  ' 

The  dyes  of  vegetable  origin  in  these  provinces  may  be  broadly 
divided  into  two  classes  : first,  those  ju’oduced  from  plants  spe- 
cially cultivated  for  the  purpose ; and  second,  those  obtained 
from  plants  or  trees  growing  wild  or  which  are  cultivated 
on  account  of  some  other  product.  There  are  no  representatives 
of  the  first  class  in  the  hills,  and  to  the  second  class  belong  tur- 
meric and  the  great  mass  of  dyes  exported  from  the  hills  as 
a portion  of  the  minor  forest  produce,  but  which  are  of  little 
commercial  value.  The  tanning  materials  of  vegetable  origin  are 
all  the  products  of  trees  and  plants  that  grow  wild  and  afford  a 
valuable  assistance  to  the  supply  of  similar  materials  found  in  the 
plains.  In  neither  case,  however,  does  it  appear  that  much  can  be 
done  in  the  way  of  making  further  use  of  these  substances  until 
their  character  and  equalities  have  been  more  thoroughly  examined. 
At  present  it  is  believed  that,  with  few  exceptions,  they  do  not  pre- 
sent any  such  features  as  would  give  good  grounds  for  the  hope  that 
they  might  become  of  much  importance  or  objects  of  a regular 
trade,  but  until  competent  persons  undertake  their  investigation  it 
is  unnecessary  to  discuss  the  finality  of  this  verdict.  The  local 
market  for  either  tans  or  dyes  is  inconsiderable,  and  the  plains’ 
markets  are  now  filled  with  the  products  of  the  latest  discoveries 
in  Europe  which  in  cheapness  and  quality  far  surpass  the  hill  mate- 
rials and  are  now  ousting  the  local  dyes  from  general  use.  A 
demand  for  bark  for  tanning  purposes  will,  however,  always  exist 
as  it  would  not  be  profitable  to  import  it. 

Dyes. 

(a.) — Extracted  from  the  root. 

Rubia  cordifolia,  Linn. — Madder — Majetld,  manjit.  It  should 
be  remembered  that  the  vernacular  name  majethi  is  sometimes  given 

' For  more  detailed  information  on  this  subject,  see  “ Economic  Products  of 
the  North-Western  Provinces,  Part  III.,”  Allahabad,  1878. 
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in  Kumaun  to  Impatiens  Balsamina,  which  also  yields  a red  dye, 
but  it  is  properly  applied  only  to  Rubia.  There  are  two  species, 
7^.  Alanjisthfij  Roxb.  (1,374),  abundant  4,000-9,500  feet  with  black 
fruit  and  deep  red  flowers,  and  R.  cordifoUa,  and  both  are  distinct 
from  the  European  madder  {R.  tinctorum)  and  yield  a brigditer  dye, 
but  whether  owing  to  inherent  defects  or  improper  appliances  the 
dye  is  not  so  durable.  It  is  in  common  use  with  the  Bhotiyas  and 
gives  with  alum  a reddish-brown  colour.  Some  attempts  have  been 
made  to  introduce  the  cultivation  of  the  European  madder  plant, 
but  they  were  neither  continuous  nor  exhaustive,  though  successful 
in  Afghanistan  and  apparently  also  in  Kumaun.  The  average 
annual  export  from  Kumaun  is  about  ten  maunds. 

Curcuma  longa>  Roxb. — Turmeric — Ilaldi  (root).  See  Condi- 
ments. This  root  is  chiefly  grown  as  a condiment,  but  one  variety 
which  when  cut  has  a rich  unctuous  appearance  also  yields  a yellow 
dye.  When  it  comes  into  contact  with  an  alkali  it  turns  red,  and 
is  seldom  used  except  for  the  commonest  purposes  and  by  the  poorer 
classes. 

Berberis  aristata>  D.  C. — Chitra,  totar.  The  bark  and  root  of 
this  species  and  B.  Lycium^  known  as  kingora-ki-jar  or  ddrhald, 
ddrchob,  yield  a yellow  dye.  They  are  both  common  in  the  Hima- 
laya of  these  provinces.  The  colouring  principle  is  found  chiefly 
in  the  root  and  affords  an  excellent  dye  for  leather.  The  average 
annual  export  from  the  Kumaun  forest  division  is  not  more  than 
two  maunds. 

Mariscus  cyperinus — Nagarmotha,  panmotha.  The  roots  are 
used  in  dyeing  to  give  a scent  to  the  cloth  and  also  in  medicine. 
Some  identify  nagarmotha^\\ih.  Cyperus  jiineifolius. 

Datisca  cannabina,  Linn. — AkalMr  {xoo\)^baji'~h}tanga  (plant). 
The  yellow  root  is  exported  to  aid  in  dyeing  red  and  is  also  used  in 
medicine. 

Hedychium  spicatum>  Bm. — ^Kackur-kachd,  Kaptir-kachri. 
The  root  has  a strong  perfume  and  is  used  in  dyeing  to  scent 
cloth,  also  to  scent  tobacco  and  as  a medicine.  The  average  annual 
export  from  the  tract  between  the  Ganges  and  the  Sarda  is  about 
ten  tons. 
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(/>.) — Extracted  from  the  hark  or  stem. 

Aca<cia<  Catechu*  ihd. — Khair  (the  tree) — Catechu,  cutch 

hath,  katha  (the  dye).  The  manufacture  of  catecliu  or  cutch,  or 
terra  japonica  as  it  is  variously  called,  has  gone  on  from  time 
immemorial  at  the  foot  of  the  hills.  The  men  employed  are  of  the 
Dorn  caste  and  are  called  Khairis  from  the  vernacular  name  of 
the  tree.  They  continue  at  work  from  November  until  the  rains 
set  in  and  are  aided  by  their  families.  Madden’s  description  of 
the  manufacture  still  holds  good.  He  writes  : — “One  portion  of 
the  Khairis  is  constantly  employed  in  cutting  down  the  best  trees, 
and  for  these  they  have  to  search  far  in  the  jungles  ; only  those 
with  an  abundance  of  red  heart-wood  will  answer.  This  is  choj)- 
ped  into  slices  a few  inches  square.  Under  two  large  sheds 
are  the  furnaces,  shallow  and  with  a slightly  convex  clay  roof, 
pierced  for  twenty  ordinary  sized  earthen  pots.  These  are  nearly 
filled  with  chips,  and  water  is  then  poured  in  and  boiled  until 
the  contents  of  twenty  will  only  fill  two  pots.  This  operation  takes 
place  in  about  an  hour  and  a half.  The  liquor  resembles  thin 
light  port,  and  the  katha  crystallizes  on  leaves  and  twigs  thrown  into 
it  for  the  purpose.  Each  pot  yields  about  a seer  of  an  ashy  white 
colour.  The  work  is  carried  on  for  twenty  hours  out  of  the  twenty- 
four  by  relays  of  women  and  children ; the  men  merely  preparing 
the  wood,  which,  after  being  exhausted,  is  made  use  of  as  fuel.”  The 
best  samples  of  hath  are  clean  and  whitish  or  of  a pink  colour,  but 
some  are  dirty  and  mixed  with  foreign  matter.  In  1848,  kath  was 
worth  six  rupees  a maund  in  the  forests.  In  the  Diin  the  kath  is  not 
allowed  to  crystallize  on  twigs,  but  is  poured  into  clay  moulds  and 
made  into  cakes.  Itath  is  used  as  an  ingredient  in  the  prepared  po7i 
so  commonly  chewed  by  natives  and  gives  the  red  colour  to  the 
saliva.  As  a dye  it  gives  brown  tints  and  is  largely  used  for  colour- 
ing sails  and  fishing-nets.  The  average  yearly  export  from  the 
forests  between  the  Ganges  and  the  Sarda  is  about  120  tons,  though 
but  little  catechu  is  now  made  west  of  the  Ramganga.  The  bark 
of  this  tree  is  also  used  in  tanning. 

TaXUS  baccata,  Linn.— Yew.— geli,  gallu,  lust.  The 

bark  yields  an  inferior  red  dye  only  used  in  the  Bhotiya  parga- 
nahs. 
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Symplocos  cratsegoides,  Ham. — Lodh,  loci  Tlie  Lark  and 
leaves  yield  a yellow  dye  and  are  used  in  combination  with  madder. 
The  average  annual  export  from  the  tract  between  the  Ganges  and 
the  Sarda  amounts  to  about  twenty  tons,  of  which  about  nine  tons 
come  from  the  Kumaun  forest  division. 

Alnus  nepalensis,  Don. — Himalayan  alder — UcUs,  kunch,  koish. 
The  bark  is  used  in  tanning  and  in  dyeing  red  and  is  one  of  the 
ingredients  in  the  native-made  red  ink. 

(c.) — Extracted  from  the  leaves, 

Justicia  Adhatoda,  Linn. — Arusa.  This  plant  yields  a yellow 
dye  from  its  leaves  by  boiling  them  in  water  in  the  proportion  of 
lOIh  to  16tb  until  half  the  water  has  evaporated.  In  combination 
with  indigo  it  gives  a dark-blue  green.  The  leaves  are  procurable 
at  from  20  to  25  seers  per  rupee. 

Cinnamomum  Tamala,Nees. — DdlcJdni,  kirkiriya,  sinkauri,  and 
leaves  tejpat.  The  leaves  are  more  commonly  used  as  a condiment 
(see  Condiments),  but  they  are  also  of  use  in  calico-printing  in 
combination  with  myrobalans.  The  average  annual  export  from  the 
tract  between  the  Ramganga  and  the  Sarda  is  about  33  tons  of  the 
leaves  and  21  tons  of  the  bark. 

(^?.) — Extracted  from  the  fruit-rind. 

Acacia  arabica,  Willd. — Babul.  This  tree  does  not  flourish  in 
the  Kumaun  Himalaya,  though  stunted  specimens  are  found  as 
high  as  3-4,000  feet.  It  occurs,  however,  in  the  drier  tracts 
along  the  foot  of  the  hills  and  yields  a black  dye  from  the  pods, 
which  are  simply  pounded  and  boiled.  Tlie  gum  is  also  used 
extensively  by  dyers  and  calico-printers  and  the  bark  in  tanning. 

Mallotus  phillipinensis,  Midi — Kamela,  ndna,  roli.  The 
ripe  fruit  of  this  small  tree  is  covered  with  a powder  that  yields 
an  orange  dye.  It  is  commonly  used  in  dyeing  silk  and  wool 
and  gives  a rich  flame  colour  of  great  beauty  and  permanence 
and  is  one  of  the  best  of  its  kind.  It  sells  at  from  3 to  4 seers  per 
rupee.  Stewart  writes  : — “ The  ripe  capsules  are  gathered  off  the 
bushes  in  March,  and  after  being  allowed  to  lie  in  a heap  for  a 
few  hours  are  rubbed  and  kneaded  with  the  feet  on  the  ground  to 
remove  the  powder,  the  broken  capsules  being  then  separated  by 
winnowing,  sifting,  and  picking.  One  man  will  collect  about  a 
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seer  of  the  powder  in  a day,  which  is  bought  by  the  dealers  at 
five  seers  for  a rupee.  The  above  process  will  quite  account  for 
the  commercial  kamela  not  being  very  clean ; but  besides  this, 
although  the  Bhuksas,  who  gather  it,  deny  that  any  adulteration 
takes  place,  it  is  said  never  to  reach  the  plains’  market  in  its  com- 
paratively pure  state.”  The  substances  added  are  stated  to  be  the 
pounded  bark  of  Casemna  tomentosa,  Roxb.,  the  chila  of  Garhwal, 
and  the  red  powder  on  the  fruit  of  the  Ficus  indica,  Roxb.,  the  com- 
mon banyan  or  hargad.  On  the  other  hand  kamela  itself  is  used 
to  adulterate  arnotto.  The  bark  is  employed  in  tanning.  About 
2,000  maunds  of  the  powder  are  exported  every  year  from  the 
Kumaun  forest  division. 

Punica  Granatum,  Linn. — Pomegranate — Andr,ddrim,  and  the 
rind  ot  the  truit  ndspal.  The  rind  of  the  pomegranate  is  used  as 
a tan  and  dye  for  leather  and  gives  cloth  the  greenish  colour  known 
as  kakrezi.  It  is,  however,  generally  used  with  some  other  dye  as 
a concentrator,  in  which  case  the  pulverised  rind  is  boiled  along 
with  the  dye.  The  flowers  also  yield  a fleeting  dye  of  a light-red 
colour.  Morocco  leather  is  tanned  and  dyed  with  the  bark  of  this 
tree,  of  which  the  export  amounts  to  the  large  quantity  of  270  tons 
per  annum  from  the  Kumaun  forest  division  alone. 

Terminalia  Chebula,  Retz. — Har,  harara.  The  dried  fruit  are 
the  black  or  Chebulic  myrobalans  of  commerce  used  as  a dye,  tan, 
and  medicine.  Galls  are  also  found  on  the  leaves  which  in  con- 
junction with  alum  yield  a good  permanent  yellow  dye.  The 
average  yearly  export  from  the  forests  between  the  Jumna  and 
feaidci  amounts  to  about  50  tons,  of  which  the  Kumaun  forest 
division  yields  550  maunds  or  about  20  tons. 

Terminalia  belerica,  Roxb. — Bahera.  The  dried  fruit  of  this 
species  also  forms  one  of  the  myrobalans  of  commerce  used  in  dyeiuo- 
cloth  and  leather  and  in  tanning.  Native  ink  is  made  from  it 
and  it  is  also  used  in  medicine.  The  average  annual  export 
from  the  same  tract  as  the  preceding  is  about  ten  tons. 

Phyllanthus  Emblica,  Linn. — Aonla,  amWca.  The  fruit  of 
this  species  furnishes  the  Emblic  myrobalans  of  commerce  used 
as  a dye,  a tan,  and  in  medicine.  The  bark  is  also  used  in  fliunino-. 
The  fruit  is  pounded  and  boiled  in  water,  and  in  combination  witli 

98 


778 


HIMA'LAYAN  DISTRICTS 


sulphate  of  iron  ;yiehls  the  hluish-hlack  colour  ahiinsi,  and  alone 
is  used  as  a hair-dje  and  ink-material.  The  annual  export  from 
the  Kumaun  forest  division  is  about  four  tons. 

.fflgle  Marmelos,  Corr. — Bel.  The  rind  of  the  fruit  is  occa- 
sionally used  with  myrobalans  by  calico-priuters,  and  by  itself  yields 
a fleeting  yellow  dye.  The  annual  export  from  the  Himalayan 
forests  iSj  however,  very  small, 

{e.) — Extracted  from  flowers. 

Nyctanthes  Arbor-tristis,  Linn. — Har,  harsinghdr,  'paMra, 
ladurf  Jdyera.  The  flowers  yield  a fine  but  fleeting  bufl*  or  orange- 
brown  dye.  It  is  much  used  in  combination  with  other  dyes,  and 
the  flowers  can  be  had  in  any  quantity  from  the  submontane  forests 
at  from  2-6  seers  per  rupee. 

Butea  frondosa,  Roxb. — Dhah,  pcdds,  chichra.  The  flowers 
{kdsu,  tesu)  yield  a fleeting  yellow  dye  with  alum,  much  used  in  the 
Holi  festival.  The  tree  occurs  abundantly  along  the  foot  of  the 
hills,  and  is  very  remarkable  from  the  effect  produced  by  its  large 
orange-red  flowers. 

Cedrela  Toona>  Roxb. — Tdn,  tdni.  The  flowers  of  this  well- 
known  tree  also  yield  a yellow  dye  known  as  hasanti,  from  the  prac- 
tice formerly  in  fashion  to  wear  clothes  dyed  yellow  at  the  spring 
festival  {basant).  A red  dye  is  occasionally  extracted  from  the  seed. 

Tagetes  erecta,  Linn. — Genda.  The  flowers  of  this  plant,  the 
common  marigold,  also  yield  a yellow  dye  which  is,  however,  but 
little  used  except  by  the  poor. 

Woodfordia  floribundai  Sails. — DJtdi,  dhaura,  thdwa,  dhdrla. 
The  red  flowers  of  this  large  shrub  are  used  in  dyeing  silk  ; the 
average  annual  export  for  this  purpose  from  the  tract  between  the 
Jumna  and  the  Sarda  being  about  27  tons,  of  which  about  200 
maunds  come  from  the  Kumaun  forest  division.  The  leaves  and 
twigs  also  yield  a yellow  dye. 

Parmelia  kamtschadalis?  Esch. — Rose  lichen — Charda,  dial- 
pdri,  charchuhilu,  chalchalira.  This  lichen  is  used  in  calico-print- 
ing to  give  a perfume  to  the  cloth  and  a rose  tinge.  The  average 
annual  export  from  the  tract  between  the  Ganges  and  the  Sarda  is 
about  25  tons. 
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Tans. 

(rt.)  — Tanning  agents  derived  from  the  bark. 

Acacia  arabica>  Linn. — BahiU.  The  bark  of  this  tree  is  the 
most  plentiful  and  effective  of  all  those  used  for  tanning  purposes. 
The  legumes  and  leaves  also  have  similar  properties  in  a less 
degree.  Besides  tanning  a skin,  the  hahixl  bark  dyes  it  a buff 
colour. 

Cassia  Fistula,  Linn. — Amaltds^  kitola,  itola,  Jciticdli,  simlidroy 
sim.  The  bark  of  this  tree  yields  a tan  and  dye  and,  like  the 
preceding,  the  pods  contain  much  tannin.  The  average  annual 
export  of  the  bark  from  the  forests  between  the  Ramganga  and 
the  Sarda  amounts  to  about  sixteen  tons. 

Shorea  robusta,  Crsertn. — Sdl.  The  bark  of  this  tree,  so  well 
known  for  its  timber,  contains  tannin,  though  it  is  not  much  used  as 
a tanning  material. 

Butea  frondosa,  Roxb. — Dhdk,  palds.  The  bark  contains  an 
excellent  tanning  agent  much  used  where  babul  is  not  procurable. 

Myrica  sapida,  Wall. — Kdiphal.  The  bark  is  used  in  medicine 
and  as  a tanning  agent.  The  average  annual  export  from  the 
tract  between  the  Jumna  and  the  Sarda  amounts  to  about 
seventy  tons. 

Bauhinia  purpurea,  Linn . — Kachndr^  khairwdf  gdridl.  A 
common  small  tree,  the  bark  of  which  is  used  in  tanning. 

Buchanania  latifolia,  Roxb. — Kath-bhddwa,  imiriga,  piyaL 
The  bark  of  this  tree  is  also  a tanning  agent. 

Garuga  pinuata,  Roxb. — Kharpat.  The  bark  yields  a tan- 
ning material. 

Zizyphus  Jujuba,  Lam. — Ber^  khalis^  guter.  This  tree  yields 
a much  valued  tanning  material  in  its  bark.  The  export  of  oak 
bark  of  various  kinds  from  the  Kumaun  forest  division  alone  amounts 
on  an  average  to  between  50  and  60  tons  per  annum. 

(5.) — Tanning  agents  derived  from  fruits. 

Terminalia  Chebulaj  Rctz. — Ilar^  haraira.  This  and  the  fruit 
of  T.  belerica  form  the  Chebulic  and  Bolcric  myrobalans  of  com- 
merce, used  as  an  ingredient  in  hmning  mixtures. 
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SeuiGcarpus  Anacardiiiiii>  Linn. — Bhildwa.  The  fruit  of  this 
tree,  better  known  as  the  ^ Marking-nut  tree,’  is  used  in  medicine 
and  as  an  ingredient  in  varnish.  When  pounded  and  boiled  in  rape 
oil  it  is  applied  to  stay  putrefaction  in  hides. 

The  habul^  dhao,  hahera,  har  and  dliauri  or  hcikli  {^Anogeissus 
latifolia,  Roxb.)  are  also  used  as  tanning  agents,  and  the  milky 
juice  of  the  dk  or  maddr  in  curing  catgut  and  cleaning  leather. 


C.  -GUMS  AND  GUM-RESINS. 

There  are  six  classes  of  gums  known  to  commerce,  each  of  which 
admits  of  numerous  varieties  : (1)  gum-arabic  ; (2)  gum-senegal  ; 
(3)  cherry  gum  and  the  gum  of  other  stone-fruit  trees  ; (4)  gum- 
tragacanth  ; (5)  gum  of  Bassora,  and  (6)  the  gum  of  certain  seeds 
and  roots.^  The  first  five  spontaneously  flow  from  trees  and  the 
sixth  is  extracted  by  boiling  water.  Representatives  of  (1),  (3),  (4), 
and  (6)  occur  in  Kumaun,  and  in  addition  we  have  the  oleo-resin 
hhildiva  and  tar  and  turpentine.  The  better  classification,  however, 
is  that  proposed  by  Cooke,  viz.: — 

I — Gums— 

A.  — True  gums — 

(а)  — Arabic  kind  as  hahdl  [Acacia  arabica). 

(б)  — Cherry  kind  padam  [Prunus  Puddum). 

B.  — Pseudo-gums — 

[a)  — Tragacanth  kind  as  hdu  [Stercidia  urens). 

[b)  — Dark  or  Moringa  as  saJtajna  [Moiinga  pterggo- 

sperma) . 

C.  — Astringent  gums  as  dhak  [Butea  frondosa). 

II.— Gum -resins— 

A.  — Emulsive  as  gota-ganba  or  gamboge. 

B.  — Fmtid  as  king  or  asafoetida. 

C.  — F ragrant — 

(a)  — Bdellium  kind  as  gdgal. 

[b)  — Benzoin  kind  as  lubdn. 

*For  a full  acconut  of  the  ‘Gums  and  Gum-resins’  in  these  Provinces,  see  my 
« Notes  on  the  Economic  Products  of  the  N.-W.  Provinces,”  Part  I.,  Allahabad 
1876.  * 


OF  THE  NORTH-WESTERN  PROVINCES. 


781 


III—  Resins— 

A. — Hard  or  Copaline — 

(a) — Pale  resins  as  sa/ecl  damar  {Vateria  indica). 

— Dark  resins  as  Mia  damar. 

— Soft  or  eleini  as  jangli-h addin  (Canarium  commune). 

IV- — Oleo-resins— 

A.  — Balsams  as  hdlsan-ki-tel. 

B.  — Varnishes  as  hhildwa. 

C.  — Turpentine  and  tar. 

The  average  annual  export  of  gums,  some  years  ago,  from  the 
Garhwal  forest  division  was  about  265  niaunds,  and  oihirja  or  pine- 
resin  about  30,500  pitchers  of  each.  From  the  Dehra  Dun 

the  export  of  semli  gum  is  about  786  maunds,  and  of  dhdk  gum  about 
27  maunds,  whilst  about  200  maunds  of  gum  are  exported  every 
year  from  the  Kumaun  forest  division.  Taking  gums  alone,  the 
average  yearly  outturn  from  the  Himalayan  forests  of  these  provinces 
is  about  1,300  maunds.  If  encouragement  were  offered  and  trained 
collectors  were  employed,  the  quantity  of  produce  of  each  kind  of  gum 
would  be  much  more  than  at  present ; but  so  long  as  African  gums 
can  be  sold  in  the  London  market  at  their  present  low  rates,  there 
is  little  hope  that  this  branch  of  industry  can  be  extended  with  pro- 
fitable results. 

I.— GUMS. 

A. — True  gums. 

Acacia  arabica?  Willd. — Babul.  This  common  tree  yields 

the  East  Indian  gum-arabic  or  gum  gattie  of  commerce  used  in 
medicine  and  the  arts.  The  bazar  collections,  hov^ever,  contain 
the  gum  of  allied  species  under  the  same  name,  haln'd-ki-gond.  The 
gum  exudes  spontaneously  or  is  procured  by  incisions  in  the 
bark,  when  the  sap  runs  out  and  hardens  into  small  lumps 
varying  in  form  and  size.  There  are  two  kinds,  the  brown 
and  white  gum ; the  former  is  more  esteemed  in  medicine  and 
the  latter  in  the  arts.  The  gum  exudes  principally  in  March- 
April,  and  a good  tree  should  yield  about  2th  in  the  year. 
The  bazar  specimens  occur  in  broken  tears  of  a brownish  red  to 
brown,  light-brown  and  white  colour,  rather  brittle  with  a shinino- 
fracture  and  wholly  soluble  in  water,  forming  a dark-coloured 
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mucilage.  With  this  gum  is  usually  collected  and  sold  the  gum  of 
the  following  allied  species  : — 

A.  Catechu,  Willd. — Khair. 

A.  Farnesiana,  Willd. — Wildyati  babiU. 

A.  lenticularis,  Ham. — Khain. 

Albizzia  procera,  Benth. — Sa/ed-siras,  kharanji. 

A.  Lebbek,  Benth. — Siras. 

A.  odoratissima,  Benth. — Wildyati  siras. 

.ffigle  MarmeloSj  Corr. — Beh  This  tree  yields  a good  gum- 
arabic,  occurring  in  tears  like  coarse  brown  sugar  and  of  a similar 
colour. 

Prunus  Puddnm,  Roxb. — Padam,  pdya,  paya.  This  and  the 
other  species  of  cherry  yield  a gum-arabic  of  the  stone-fruit  kind 
which,  however,  is  not  of  commercial  importance  owing  to  the 
smallness  of  the  yield  and  the  presence  of  other  gum-bearing  trees. 

Buchauania  latitolia,  Roxb. — Piydl,  muriya,  kath-bhildwa. 
This  tree  occurs  commonly  in  the  Bhabar  and  yields  a pellucid 
gum  by  incision,  known  in  the  plains  as  chironji-ki-gond. 

Bauhinia  variegata,  Linn. — Kachndr.  This  and  its  allied 
species  yield  a gum  known  as  sem-ki-gond.  It  is  said  to  be  a brownish 
mild  gum  that  swells  in  water  and  is  only  partly  soluble. 

Careya  arborea,  Roxb. — Kumbh.  This  tree  yields  a greenish 
gum  regarding  which  but  little  is  known. 

Cassia  Fistula>  Linn. — Kitwdli,  amaltds.  A red  juice  exudes 
from  the  bark  and  hardens  into  a gum  called  kamarkas,  regarding 
which  further  information  is  desirable. 

Cedrela  Toona,  Roxb. — Tun.  This  tree  yields  a resin  rather 

than  a gum. 

Sponia  orientalis,  Planch.,  yields  a gum  of  the  cherry  tree 
kind. 

Anogeissus  latifolia,  Wall. — Bhdwd,  dhaura,  bdkli.  It  yields 
a fine  white  hard  gum  used  chiefly  by  calico-printers. 

Odina  Wodier,  Roxb. — Jldngan,  jiban,  sindan.  The  gum  is 
obtained  from  incisions  in  the  bark  and  when  solidified  appears 
much  like  glue.  It  is  used  for  ink-making  and  in  the  finer  parts 
of  stucco  work.  There  are  two  sorts  exported  from  Kumaun  ; the 
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white  (kanne)  picked  from  the  tree  and  sold  at  about  ten  seers  for 
the  rupee,  and  the  black  {jingan-ki-gond)  gathered  on  the  ground 
and  sold  at  fifteen  seers  for  the  rupee. 

ElsBOdendron  glaucum,  Hook. — Bakra,  shauriya,  mdmri.  The 
gum  produced  by  this  tree  is  known  as  the  jamrdsi  gum  in  the 
Central  Provinces.  It  occurs  in  roundish  tears  and  is  soluble  in 
water. 

Peronia  Elephantum,  Gorr. — Kath-hel,  kait.  The  gum  of  this 
tree  is  recommended  as  a substitute  for  gum-arabic  in  medicinal 
preparations. 

Woodfordia  floribunda,  Salisb. — Bhdi,  dhaura.  The  gum  of 
this  tree  deserves  further  examination.  It  appears  to  be  of  the 
tragacanth  kind  and  swells  in  water.  Specimens  of  the  gum  from 
the  following  trees  known  to  yield  gum  should  be  collected  and 
subjected  to  examination  : — 


Scientific  name. 

Vernacular 

name. 

Page  in 
Brandis. 

Scientific  name. 

Vernacular 

name. 

Page  in 
Brandis. 

Citrus  Aurantium  ... 

Narangi  .. 

53 

Semecarpus  Anacardium, 

Bhildwa... 

124 

„ medica 

Bijimra  ... 

51 

Terminalia  Arjuna 

Arjun 

224 

PhyllanthuB  Emblica, 

Amllka 

454 

,,  tomentosa... 

Sain 

225 

Erythrina  indica 

Pangara  ... 

139 

„ belerica  ... 

Bahera  ... 

222 

Garuga  pinnata 

Khar  pat  ... 

62 

„ Cliebula  ... 

Har 

223 

Jatropha  Ciirciis 

Safed-ind  ... 

442 

Zizyphus  oxyphylla  ... 

Jigar 

85 

Melia  Azedarach 

Bakdyan  ... 

68 

„ CEnoplia 

fieri 

86 

Morus  indica 

'Put 

408 

„ Jujuba 

Ber 

86 

Punica  Granatum  ... 

Ddrim 

241 

„ rugosa 

Dhattri  ... 

89 

Sapindus  detergens  ... 

Hit  ha 

107 

Schleichera  trijuga 

Kusumhha, 

105 

B. — Pseudo-Gums. 


(a.)  — Pale  or  tragacanth  kind. 

Cochlospermum  Gossypium,  H.  C. — KumU.  This  tree  yields 
the  gum  katira  of  the  locnl  Materia  Medica.  It  occurs  in  semi- 
transparent, white,  striated  pieces  very  much  twisted  and  con- 
torted. 

Sterculia  urens,  Boxb. — Gulu,  kuru.  This  tree  also  yields  a 
gum  katira  that  occurs  in  large  light-brown  transparent  toucrh 
masses.  Immersed  in  water  like  the  other  pseudo-gums  it  swells 
like  a jelly,  but  does  not  dissolve  except  by  protracted  boiling.  ,5?. 
villosa,  Boxb.  (Brandis,  32),  the  uddla  or  udhjdl  of  Kumaun,  and 
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S.  colorata,  Roxb.  (Brandis,  34),  the  hodula  of  Kumaun,  yield  a 
similar  gum» 

(h.) — Dark  or  Moringa  kind. 

Moring*a  pterygosperma,  G^rtn. — Saliajna.  This  tree  yields 
a gum  of  the  sort  known  as  niocharas,  used  in  medicine.  It  occurs 
in  irregular  pieces  of  a whitish  to  a reddish-brown  colour. 

Bombax  malabaricum,  C. — Semal.  The  gum  of  this  tree  is 

also  known  as  mocharas.  It  occurs  in  opaque,  light-brown,  knotty 
pieces,  inodorous  and  of  a slightly  astringent  taste,  and  contains  a 
large  proportion  of  gallic  and  tannic  acids.  It  is  chiefly  used  as  an 
astringent  in  medicine. 

Stereospermum  suaveolens,  D C. — Petrol.  This  tree  yields  a 
gum  of  the  same  character  as  the  preceding,  but  not  in  general  use 
nor  sufficiently  examined. 

C. — Astringent  Gums. 

Pterocarpus  marsupium,  Roxb. — Bija-sdl.  Tliis  tree,  rare  in 
Kumaun,  yields  a gum  of  the  kind  known  as  kino.  It  is  procured 
by  incisions  when  the  tree  is  in  flower,  and  the  gum  is  collected  on 
leaves  placed  beneath  the  cuts  in  the  bark.  It  forms  a part  of  the 
commercial  East  Indian  gum-kino. 

Butea  frondosa;  Roxb. — Dhdk,  palds.  The  gum  of  this  useful 
tree  is  the  principal  sort  exported  as  gum-kino  under  the  local 
name  kamarkas.  It  occurs  in  the  form  of  tears  which  when  fresh 
are  of  a beautiful  red  colour,  but  when  kept  for  any  time  become 
opaque  and  darker  in  colour.  It  is  used  in  medicine  and  for 
tanning  and  dyeing. 

Ougeinia  dalbergioideSj  Benth. — Sdndan^  chdndan.  This  tree 
yields  by  incision  a sort  of  gum-kino  used  medicinally  for  the  same 
purposes  as  Butea  kino. 

II.— GUM-RE  SINS. 

A. — Emulsive  gum-resins. 

Under  this  olass  come  the  products  of  trees  of  the  genus  Gar- 
cinia,  none  of  which  occur  in  these  provinces, 

B. — Foetid  gum-resins. 

Under  this  class  we  have  asafoetida,  gum-ammoniacum,  and 
others  that  do  not  occur  in  these  provinces. 
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C. — Fragrant  gum-resins. 

To  this  class  belong  the  gum-resins  which  are  not  emulsive  and 
do  not  possess  the  foetid  odour  of  the  preceding,  but  none  of  them 
occur  in  these  provinces. 

Ill— TRUE  RESINS. 

A. — COPALINE  RESINS. 

Shorea  roblista,  Gaertn.— The  resin  of  the  sal  constitutes 
one  of  the  common  dammars  of  the  bazar  and  occurs  in  small  rough 
pieces  from  a pale  creamy  colour  to  a dark-brown  nearly  opaque  and 
very  brittle.  Each  piece  has  a striated  appearance,  as  if  comjjosed 
of  several  layers.  It  is  devoid  of  taste  and  smell,  spaiingly  soluble  in 
alcohol,  almost  entirely  so  in  ether  and  perfectly  so  in  turpentine  and 
the  fixed  oils.  The  superior  kinds  are  sufficient  substitutes  for  pine- 
resins  in  medicine.  Since  the  conservation  of  the  sal  forests  has 
been  takeii^in  hand  the  export  of  this  resin  has  very  much  declined. 

B. — ElEMI  or  SOFT-RESINS. 

No  representative  of  this  group  is  traceable  in  Kumaun,  though 
several  occur  in  Southern  India. 

IV.-OLEO-RESINS. 

A. — Balsams. 

No  representative  of  this  group  occurs  in  the  North-Western 
Himalaya,  though  common  in  Eastern  Bengal  and  Asam. 

B. — Natural  Varnishes. 

Semecarpns  Anacardium,  Linn. — Bhilmca.  The  pericarp  of 
the  fruit  is  full  of  an  acrid  juice  used  in  medicine  and  to  form  a 
black  varnish.  There  is  a considerable  trade  in  these  seeds,  of 
which  the  exports  from  the  forests  between  the  Jumna  and  the 
Sarda  every  year  amount  to  about  125  maunds.  Varnishes  are  also 
said  to  be  procured  from  the  Odina  Wodier  noticed  before  tor  its 
gum,  Buchanania  latifolia,  Rhus  succedanea,  and  R.  vernicifera,  all 
of  which  occur  in  the  Himalayan  districts  of  these  provinces. 

C — Turpentine  and  Tar. 

Pinus  longifolia,  Roxb. — C/Jr,  salla,  kolon,  saral,  thansa. 

The  long-leaved  pine  is  the  principal  source  of  the  oleo-resin 
known  as  birja  in  Garhwal  and  Lisha  or  lassa  in  Kali-Kumaun,  and 
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of  the  oil  called  Urja-kUel  or  tdrpin-ki-tel  There  are  two  kinds  of 
lesin  : (1)  the  hirja  or  herja  sort,  which  comprises  the  tears  exuding 
naturally  fiom  the  bark;  and  (2)  ikiQhakhar-hirjaj  or  resin  produced 
by  making  long  and  deep  incisions  in  the  sap-wood.  The  latter  is 
chiefly  used  by  bangle-makers.  The  resin  is  highly  charged  with 
oil  of  turpentine,  and  of  late  years  some  attempts  at  extracting  it 

Turpentine.  made.  The  oil  of  turpentine  sells 

at  from  twelve  to  fourteen  annas  per  bottle^ 
and  the  residue  known  as  simdras,  the  black  colophony  of  com- 
merce, is  sold  on  the  spot  at  about  four  rupees  per  maund.  I am 
not  aware  of  any  attempt  having  been  made  to  value  this  product, 
but  of  a similar  article  from  British  Burma  Dr.  Forbes  Watson 
writes  (1873)  : — 

“ The  crude  turpentine  from  British  Burma  has  been  very 
favourably  reported  upon.  It  is  the  produce  of  Pinus  Khasyana 
and  Pinus  Massoniana^  the  market  rate  being  about  4r/.  per  lb.  in 
Burma.  The  reports  of  the  two  firms  to  which  the  sample  was 
submitted  for  valuation  are  : — ‘ No.  5 — We  have  submitted  the 
crude  turpentine  to  the  trade,  and  have  their  report  to  the  effect 
that  it  appears  to  be  of  very  fair  quality.  We  estimate  the  market 
value  would  be  from  £12  to  £14  per  ton.  No.  6 — We  have  care- 
fully examined  the  sample  of  rough  or  crude  turpentine  and  found 
the  quality  to  be  fine  and  equal  to  any  ever  imported  from  the 
United  States,  where  the  distillation  for  this  market  and  that  of  the 
continent  (Bordeaux  excepted)  is  carried  on.  Crude  has  ceased  to 
be  an  article  of  import ; there  was  not  any  since  1868,  where  twenty 
years  ago  it  was  a great  trade.  The  nominal  value  of  the  sample 
before  us  would  be  13s.  ^d.  per  cwt.  Manifestly,  if  the  value  in 
Burma  of  this  turpentine  is  about  4^7.  per  lb.,  or  37^.  per  cwt.,  and 
its  value  here  is  only  from  12s.  to  14s.  per  cwt.,  it  would  be  far 
better  to  rely  upon  home  consumption.’  ” 

The  average  annual  export  of  resin  from  the  Garhwal  forests 
during  the  five  years  1869-73  amounted  to  about  35  tons.  Dur- 
ing the  same  period  the  average  annual  export  of  the  hirja  sort 
from  the  Kumaun  forests  was  86  maunds,  of  the  hakhar-hirja 
descri})tion  45  maunds,  and  of  the  oil  about  10  maunds.  This 
industry  is  now  discouraged  as  much  as  possible  owing  to  the 
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destruction  of  much  valuable  timber.  The  chips  of  the  cldr, 

deodar,  and  P.  excelsa,  yield  tar  by  dry 
distillation.  The  following  account  of  the 
process  is  given  by  Mr.  Baden  Powell  First  an  earthen 
ghara  or  vessel  with  a wide  mouth,  and  capable  of  containing 
about  four  sers,  is  sunk  in  the  ground.  Next  a large  ghara  of 
about  twelve  sers  capacity  is  taken,  and  three  small  holes  aie 
drilled  in  its  underside  : it  is  then  filled  with  scraps  of  the  pine 
wood,  and  over  its  mouth  another  small  jar  is  placed  and  kept 
there  by  a luting  of  clay  very  carefully  applied,  and  then  both  the 
jars  are  smeared  over  with  a coating  of  clay.  These  two  jars  thus 
stuck  together  are  next  set  on  the  mouth  of  the  receiver  or  ghara 
sunk  into  the  ground,  and  the  joint  or  seat  is  made  tight  by  a 
luting  of  stiff  clay.  Light  firewood  is  now  heaped  around  the 
apparatus  and  ignited,  and  kept  burning  from  four  to  eight  hours  ; 
the  rationale  of  the  process  being  that  the  heat  causes  the  tar  con- 
tained in  the  chips  inclosed  in  the  large  ghara  to  exude,  and  it 
falls  through  the  three  holes  drilled  in  the  bottom,  and  into  the 
receiver  sunk  into  the  ground.  When  the  fire  is  out,  the  ashes 
are  raked  away,  the  jars  very  carefully  separated,  so  that  pieces  of 
dirt  may  not  fall  into  the  receiver,  and  the  latter  is  then  exhumed 
and  the  contents  poured  out.  It  is  only  necessary  to  replace  the 
receiver  with  the  jars  over  it  as  before,  duly  charged  with  chips, 
and  lute  the  joints  up  carefully,  and  the  process  can  be  carried  on 
as  before.  AVdth  care  the  same  jars  may  be  made  to  do  over  and 
over  again  without  cracking.  One  ser  of  wood  yields  about  2*(5 
chhataks  of  tar  and  4*3  chhataks  of  charcoal.  To  procure  a ser  of 
tar  requires  6 sers  4 chhataks  of  wood  chips  to  charge  the  pot,  and 
2 maunds  6 sers  and  9 chhataks  of  chips  for  fuel.  The  estimated 
cost  is  one  anna  per  ser,  but  this  is  far  too  low.” 

Besides  the  long-leaved  pine  the  following  conifers^  occur  in 
the  Himalayan  districts  of  these  provinces,  and  some  yield  resin, 
tar,  and  turpentine. 

Pinus  excelsa,  Wallich.  Brandis,  510.  The  tar  produced  from 
this  tree  is  said  to  be  equal  to  the  best  SAvedish.  It  is  a mixture 
of  resin  and  oil  of  turpentine  more  or  less  blackened  by  the 
* I'or  the  intricate  vernacular  synonym  see  postea. 
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admixture  of  empyreuinatic  products.  It  thickens  after  exposure 
to  the  atmosphere  and  is  used  for  protecting  wood-work  in  every 
position. 

Pinus  Gerardiana,  Wallich.  Brandis,  508.  This  tree  is  very 
resinous  and  is  much  used  for  torches.  Major  Longden  obtained 
excellent  tar  from  the  chips.  Gordon  states  that  it  affords  abundance 

fine  turpentine  and  the  cones  exude  copiously  a fine  white  resin. 
Brandis  says  it  is  very  resinous  and  that  a good  white  resin  may  be 
obtained  in  quantity  from  the  bark  and  cones. 

Cedrus  Deodara,  Loudon.  Brandis,  516.  The  deodar  yields 
an  oleo-resin  like  that  of  the  cliir  and  an  oil  which  is  used  in 
medicine.  Tar  is  also  procured  from  the  chips  of  the  sap-wood. 

Abies  Smithiana,  Forbes.  Brandis,  525.  Both  Stewart  and 
Boyle  mention  it  as  a resin-bearing  conifer.  It  does  not  appear 
to  be  common  east  of  the  Alaknanda. 

Nothing  is  recorded  regarding  the  resinous  properties  of  A. 
Webbiana  and  dumosa  and  of  C.  torulosa.  Juniperus  communis^ 
recura  and  excel sa  aud  Taxus  baccata  are  the  great  sources  of  dhup 
or  incense  in  India  and  Tibet. 

Elastic  gum-resin. 

Calotropis  gigantea,  B.  Br. — Maddr,  dk.  This  and  the  allied 
species,  C.  llamiltonii,  Wight.,  yield  an  elastic  gum-resin  which 
is  procured  by  making  incisions  in  the  plant  and  is  used  as  a 
substitute  for  gutta-percha.  Dr.  Riddell  calculated  that  ten  aver- 
age-sized plants  will  yield  as  much  juice  as  will  make  one  pound 
of  this  substance.  The  juice  when  collected  is  evaporated  in  a 
shallow  dish,  either  in  the  sun  or  in  the  shade,  and,  when  dry, 
the  substance  is  worked  up  in  hot  water  with  a wooden  kneader 
in  order  to  get  rid  of  the  acridity  of  the  gum.  The  juice  is 
also  used  to  destroy  tne  offensive  smell  of  fresh  leather  and  in 
medicine.  The  maddr  also  yields  a kind  of  manna  known  as 
^ shukr-td-ushry  which  is  caused  by  an  exudation  from  the  piercing 
of  an  insect  called  galtigdl. 

Lac. 

Lac  is  found  all  over  these  provinces,  notably  in  the  Bundel- 
khand,  Bhabar,  and  Gorakhpur  forests.  It  consists  of  a resinous 
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substtinc6  producpd  from  tlie  foiiiule  of  tho  Coccus  Caccu^  an  insect 
■which  is  found  on  the  twigs  and  hrunches  of  the  ihpal  [Ficus 
religiosa),  bargad  {Ficus  indica),  kathbel  [Feronia  Elephantum), 
her  [Zizyphus  Jupiha),  dhak  [Butea  frondosa),  the  Erijthrina  indica, 
Schleichera  trijur/a,  Inga  dulcis,  and  others.  The  Hindus  have  six 
names  for  lac,  but  they  generally  call  it  laksha  [lakh,  ‘one  hundred 
thousand)’  from  the  multitude  of  small  insects  which,  as  they  believe, 
discharge  it  from  their  stomachs  and  at  length  destroy  the  tree  on 
which  they  form  their  colonies.^  There  are  two  })roducts  from  this 
resin,  the  lac  dye  and  the  various  forms  of  the  resinous  lac.  A 
description  of  the  insect  will  be  found  hereafter  in  its  proper  place.^ 

The  process  of  manufacture  may  be  briefly  described  as  fol- 
lows : — The  stick-lac  as  it  is  brought  in  is 
Manufacture.  • i i i . i i i i 

picked  and  triturated  in  water,  which  takes 

out  the  colouring  matter  that  forms  the  dye,  and  the  residue  depriv- 
ed of  all  impurities  forms  the  seed-lac.  This  is  then  sewed  up  in  a 
long  narrow  bag  about  the  size  of  a cable  and  passed  over  a char- 
coal furnace;  when  the  resin  melts  and  when  quite  fluid  it  is  passed 
on  to  a man  seated  before  another  charcoal  Are  with  a cylinder  of 
glazed  earthenware  in  front  about  two  feet  long  and  eight  inches 
in  diameter  supported  on  pivots  at  each  end  : or  in  some  places  the 
stem  of  the  plantain  is  used.  The  melted  wax  is  allowed  to  drop 
on  the  cylinder  and  forms  thin  layers  about  eighteen  inches  square 
known  as  shell-lac.  These  are  sorted  according  to  consistence  and 
colour  ; orange,  liver,  garnet  and  their  varieties  being  the  order  of 
excellence.  Sometimes  the  seed-lac  is  merely  melted  into  buttons 
or  lumps,  but  this  is  usually  only  done  with  lac  of  inferior  quality 
and  for  home  consumption. 

The  analyses  of  Unverdorben  and  Hatchett  give  the  constituents 
of  stick-lac  as — (1)  an  odorous  resin  soluble  in  alcohol  and  ether  ; (2) 
a resin  insoluble  in  ether  ; (.3)  a bitter  balsamic  resin  ; (4)  laccic  acid; 
(5)  a dull  yellow  extract  ; (6j  colouring  matter  ; (7)  a fatty  matter  ; 
(8)  some  salts  and  earth.  The  resin  according  to  Unverdorben  con- 
tains— (1)  a resin  soluble  in  ether  and  alcohol ; (2)  a resin  insoluble 

I Sir  \V  Jones  quoted  by  Birdwood,  274,  322.  Other  insects  of  this  ^enns 
furnish  a colouring  matter.  Ihe  female  of  C.  i/icis  is  the  Kermes  ; that  of  C 
Cfictt,  the  nopal  or  cochineal  and  the  female  of  C.  poloiucut)  produces  the  scarlet 
grains  of  Poland.  * Chiefly  from  Carter’s  notice  in  Ann.  Mac  Nat 

Hist.,  VII.,  31,  41. 
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in  ether  and  soluble  in  alcohol ; (3)  a resinous  body  little  soluble  in 
alcohol  ; (4)  a crystallizable  resin  ; (5)  an  uncrystallizable  resin. 
Hatchett  s analysis  of  100  parts  gives  resin,  68  ; colouring  matter, 
10  ; wax,  6 ; gluten,  5*5  ; foreign  substances,  6 '5  ; loss,  4.  His 
analysis  of  shell-lac  gives  resin,  90‘5 ; colouring  matter,  0‘5  ; wax, 
4-0  ; gluten,  2*8  ; loss,  1-8. 

The  lac  insect  can  be  removed  from  one  forest  to  another 
by  merely  taking  the  insect  on  the  stick  while  in  its  transition 
shite  and  applying  it  to  the  branches  of  a similar  tree.  There 
are  two  seasons  of  the  insect’s  activity  in  Upper  India,  the  one 
commencing  in  June  and  the  other  in  November.  The  first 
crop  is  ready  in  September  and  the  second  in  February  or  March, 
but  neither  are  gathered  until  the  season  for  the  next  operation  has 
commenced.  Thus  the  March  crop  may  be  gathered  in  June  and 
the  September  crop  in  November.  Should,  however,  the  object  be 
more  to  obtain  lac- dye  than  resin,  the  sticks  should  be  gathered 
before  the  insect  escapes  to  commence  its  next  season’s  operations. 
The  best  Indian  lac  of  these  provinces  is  manufactured  at  Mir- 
zapur,  where  the  materials  are  collected  from  all  parts  of  the  North- 
west, but  principally  from  the  jungles  of  Central  India  as  far  south 
as  Sambhalpur.  Lac  makes  an  excellent  varnish  and  is  used  in 
combination  with  various  colouring  matters  to  make  the  durable 
lacquer  so  well  known  in  Benares  toys.  It  is  also  used  for  sealing- 
wax  and  for  housepainters’  varnish. 


D.— FIBRES.^ 

The  forests  and  wastes  of  the  lower  hills  and  the  submontane 
tract  yield  an  immense  quantity  of  materials  for  ropes,  cordage, 
twine,  basket-making  and  matting,  but  little  of  which  has  as  yet 
received  the  attention  due  to  it.  The  hdhar  grass  alone  is  sufficient 
in  quantity  to  supply  all  India  with  a valuable  material  for  makinir 
coarse  cordage  and  paper.  The  bambu  of  the  Garhwal  Duns  might 
be  utilised  in  the  same  way,  and  the  reeds  and  grasses  of  the  Bhabar 
and  Tarai  afford  an  inexhaustible  supply  of  common  twine  and 
matting  material-  The  hemp  of  GarhwiU  has  more  than  a local 

^ A botanical  description  of  all  the  fibre-producing  plants  mentioned  in  the 
following  list  will  be  found  in  Dart  VI.  of  my  “Notes  on  the  Economic  Products 
of  the  North-Western  Provinces.”  The  reference  at  the  foot  of  each  notice 
here  is  also  to  a botanical  description  of  the  plant. 
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reputation  and  for  a long  time  furnished  a portion  of  “the  annual 
investment”  of  the  Bast  India  Company.  The  pulp  manufactured 
from  the  Daphne  papyracea  yields  materials  for  a paper  that  gives 
the  engraver  finer  impressions  than  any  English-made  paper  and 
nearly  as  good  as  the  fine  Chinese  paper  that  is  employed  for 
what  are  called  India  paper-})roofs.  The  paper  made  from  this 
shrub  in  Kumaun  is  almost  as  strong  and  durable  as  leather  and  is 
largely  used  for  village  records  and  court  proceedings.  It  is 
exported  to  Tibet  on  the  north  and  to  the  plains  on  the  south  for 
manuscripts  and  account-books.  With  this  wealth  of  raw  material 
in  existence  it  is  remarkable  that  so  little  has  been  done  to  render 
the  fibre  resources  of  our  hills  available  to  Euroi)ean  enterprise,  and 
it  is  the  object  of  the  following  pages  again  briefly  to  bring  them 
to  notice. 

Abutilon  indicum,  Don.  A mallow  found  in  the  lower  hills 
and  Bhabar,  the  stem  of  which  yields  a cordage  fibre.  Hooker,  FI. 
Ind.,  I.,  326.  A.  pohjandrum,  KSchlecht,  found  up  to  3,000  feet,  also 
yields  a fibre.  Hooker,  1.  c.,  325. 

Hibiscus  ficulncus,  Einn.,  affords  a very  large  proportion  of 
strong  fibre  of  a white  colour  useful  for  twine  and  light  cordage. 
Hookei,  1.  c.,  340.  11.  piinyens,  lioxb.,  and  II.  cancellatus^  Iloxb. 

(Hookei,  1.  c.,  341,  342),  also  yield  a soft,  silky  fibre  useful  for 
coidage,  and  are  hence  generically  known  in  Ivumaun  under  the 
name  kapasiya. 

Hibiscus  cannabinus,  Linn.,  san,  grows  wild  and  is  also  culti- 
vated to  a small  extent  in  the  Kota  Dun  and  Bhabar.  Hooker 
1.  c.,  339.  ’ 

Kydia  calyciua,  patta^  pattiya  ; common  in  dry  forests 

and  along  the  submontane  tract.  Yields  a strong  coarse  fibre 
from  the  inner  part  of  the  bark.  Hooker,  1.  c.,  348. 

Bombax  malabaricum,  D.C.,  cotton-tree  ; semal.  The  cotton 
from  the  pods  is  chiefly  valuable  as  a half-stuff  for  paper.  Experi- 
ment has  shou  n that  the  staple  is  too  short  tor  use  as  a textile 
fabric  (J.  Agri-Hort.  Ben.,  III.,  122),  and  it  is  now  chiefly  employed 
for  stuffing  pillows  and  the  like,  and  for  this  purpose  there  is  a 
small  export  trade.  Hooker,  1.  c.,  349. 
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Stercuha  villosa,  Roxb.,  is  the  nddla  and  udiyal  of  the  Kumaun 
lubar.  This  tree  grows  to  a considerable  size,  but  it  is  only  the 
saplings  from  two  to  three  years  old  that  are  useful  for  fibre.  From 
these  the  layers  of  bark  can  be  stripped  off  from  one  end  to  the 
other,  the  inner  furnishing  a fine  and  the  outer  a coarse  cordage 
hbre  that  stands  moisture  well.  One  stem  will  yield  about  2ft. 
of  good  fibre  by  steeping  the  bark  well  and  beating  it  out  with 
wooden  mallets.  The  ropes  made  from  it  are  strong  enough  for 
elephant  harness,  but  are  chiefly  used  for  cattle  halters.^  The 
rope  IS  said  to  become  stronger  for  a time  from  being  frequently 
wetted,  but  it  seldom  lasts  more  than  eighteen  months  if  constant- 
ly exposed  to  moisture.  The  root  of  the  tree  is  eaten  in  the  hills. 
Hooker,  /.  c.,  355. 


Sterculia  colorata,  Roxb , the  hoddla  and  hoddl  of  Kumaun 
occurs  somewhat  commonly  at  the  foot  of  and  along  the  lower 
range  of  hills.  The  bark  yields  a fibre  for  cordage  similar  to  that 
ot  the  preceding  species.  Brandis,  34. 

^ Abroma  augusta,  Lmn.:  cultivated  in  gardens  in  the  Dehra 
Dun  where  it  is  probably  introduced.  It  yields  a very  strong  fibre 
fit  for  cordage.  Hooker,  Z.  c.,  375. 

Grewia  asiatica,  Unn.—Fharsiya,  ^yhaha,  dhdmin.  Occurs 
wild  in  the  lower  hills,  cultivated  in  the  plains.  The  inner  bark 
yields  a fibre  like  the  basts  of  Europe.  Hooker,  Z.  c.,  386. 

Grewia  oppositifolia,  Roxb.,  the  hhemcal  and  hhimal  of  Garh- 
wal  and  hhenyul  of  Kumaun,  occurs  commonly  in  the  lower  hills 
2,500-4,500  feet  and  up  to  6,000  feet.  It  is  occasionally  cultivated. 
Hooker,  Z.  c.,  384.  It  yields  an  inferior  fibre  similar  to  the  pre- 
ceding and  for  which  the  branches  are  cut  from  July  until  March 
or,  indeed,  at  all  seasons  except  in  the  spring.  The  leaves  are  given 
to  cattle,  and  the  sticks  are  soaked  for  a month  or  forty  days  in 
water  and  when  dry  are  beaten  on  stones  and  the  bark  is  stripped 
off.  One  tree  will  give  about  five  sers  of  the  inner  fibre  fit  for 
making  into  ropes  and  twine,  v Inch  are  used  for  tying  up  cattle 
and  for  stringing  cots.  It  is  neither  very  strong  nor  very  durable. 
Women  use  the  green  bark  for  cleaning  their  hair.  (Hud.) 

Odina  Wodier,  Roxb.  -jinghan,  J ihan,  sindan ; occurs  in  the  dry 
foiests  along  the  foot  of  the  hills,  ascending  the  outer  range  up  to 
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4,000  feet.  The  bark  yields  a coarse  cordage  fibre.  Hooker,  II., 
29. 

Butea  frondosa,  Roxb. — .Dhdk,palds;  is  common  in  the  Duns, 
and  warm  valleys  and  yields  a very  strong  fibre  from  its  bark  used 
for  caulking  boats  and  making  rope.  Hooker,  II.,  164. 

Desmodium  tiliaefolium,  Don. — Chamai'a,  matta;  occurs  along 
the  outer  range  3-8,000  feet  and  yields  from  its  bark  a substance 
from  which  paper  is  made.  In  Kunaor  there  is  some  trade  in  this 
paper  with  Tibet.  Hooker,  II.,  168  : Panj.  Prod.,  516. 

Bauhinia  racemosa,  Lam. — Kachndl,  gdrdl;  occurs  in  the  dry 
parts  of  the  plains  and  ascends  the  hills  in  Kumaun  to  5,000 
feet.  The  inner  bark  yields  a strong  cordage  fibre.  Hooker,  II., 
276. 

Bauhinia  Vahlii,  W.  et  A. — Mdljan,  mdlu  ; is  a large  creeper 
that  occurs  rather  commonly  in  the  lower  hills  and  upper  Bhabar 
from  the  J umna  to  the  Sarda,  especially  at  the  bottom  of  hot  valleys 
and  along  the  sides  of  precipices.  The  leaves  are  used  for  making 
umbrellas,  and  sewn  together  with  twigs  form  baskets  for  holding 
pepper,  turmeric,  and  ginger.  They  are  also  used  as  a substitute 
for  plates  at  meals  and  by  the  petty  shop-keepers  to  wrap  up  the 
goods  that  they  sell.  This  creeper  often  attains  a length  of  40-50 
feet,  and  is  generally  cut  down  in  July- August,  though  it  may  bo* 
cut  at  all  seasons.  In  its  natural  state  it  is  used  for  making  rope- 
bridges,  but  to  manufacture  rope  from  it,  the  outer  bark  is  peeled 
off  and  thrown  away  and  the  inner  coating  is  steeped  in  water  and 
twisted  when  wet.  A large  creeper  will  produce  a maund  of  this 
fibre  known  as  s£lu.  Before  being  used,  the  bark  is  boiled  and 
beaten  with  wooden  mallets,  which  renders  it  soft  and  pliable  enough 
for  being  made  into  rope  and  twine  used  in  the  erection  of  rope- 
bridges,  for  thatching,  stringing  cots,  and  the  like.  These  ropes 
though  strong  are  not  very  durable  and  require  occasional  soaking, 
though  if  constantly  kept  in  the  water  they  rot  quickly  and  alto- 
gether do  not  last  more  than  eighteen  months.  The  broad  flat 
seed  of  the  pod  is  eaten  fried  in  clarified  butter.  Hooker  II. 
279. 

Gerbera  lanuginosa  is  the  well-known  tinder-plant  or  kapasuja 
of  Kumaun.  The  tinder  is  derived  from  the  tomentum  on  the 
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lower  side  of  the  leaves,  which  is  also  woven  into  twine  and  then 
netted  into  small  bags  for  carrying  hukkas,  &c.,  so  much  in  use 
amongst  the  hill-men. 

Careya  arborea,  Roxb. — K'dmhhi  ; is  a large  tree  that  occurs 
in  the  forests  along  the  foot  of  the  Himalaya  from  the  Jumna  to  the 
Sarda.  The  bark  affords  a hiir  fibre  fit  for  cordage  and  twine. 
Hooker,  II.,  511. 

Calotropis  gi^antea,  R.  Br. — Safed-ah,  maddr;  is  a large  plant 
or  shrub  ; common  along  the  foot  of  the  hills.  This  is  the  species 
that  prevails  in  the  Bh&bar,  where  large  patches  of  it  occur,  espe- 
cially near  Kalidhungi,  but  it  does  not  occur  westwards  of  the  Gan- 
ges at  Hardwar.  It  yields  a soft,  silky  fibre  fit  for  cloth  manufac- 
ture and  for  making  the  finer  kinds  of  twine  : see  Sel.  Rec.  Bom., 
XVII.  ; Journ.  Agri-Hort.  Ben.,  VIII.,  73,  226,231. 

Calotropis  procera,  R.  Br. — Ak^  maddr  ; is  the  prevailing  spe- 
cies from  Hardwar  southwards  and  westwards.  This  species  also 
yields  a valuable  fibre.  Brandis,  331. 

Marsdenia  tenacissima,  W.  et  A.,  occurs  in  the  plains  and 
ascends  the  hills  up  to  4,000  feet.  The  bark  of  the  young  shoots 
yield  a fine  fibre  remarkable  for  its  strength  and  toughness,  for- 
merly used  by  natives  for  bow-strings.  Roxburgh,  258. 

IVEarsdonia  Roylei,  Wight — Murkala  ; a large  knotty  creeper 
that  occurs  along  the  outer  ranges  of  the  Himalaya  up  to  6,000  feet. 
It  is  cut  at  the  knots  and  boiled  in  a mixture  of  ashes,  after  which 
the  outside  bark  is  thrown  away,  and  the  inner  yields  a fibre  used 
for  making  fishing-nets  and  lines  of  great  strength  and  durability 
and  is  capable  of  forming  a cloth  material.  Brandis,  333. 

Orthanthera  viminea,  Wight ; the  chapkiya  of  Kumaun  ; occurs 
along  the  foot  of  the  Himalaya,  ascending  the  lower  valleys  in  Kali 
Kumaun  for  some  distance.  The  bark  is  steeped  in  water  and  then 
yields  a fibre  that  affords  a good  cordage  material  and  is  remark- 
able for  its  tenacity  and  length.  Drury,  F.  P.,  II.,  236. 

Cordia  Myxa,  Linn. — Bairala,  haurala;  occurs  wild  in  the  for- 
ests below  the  Himalaya  and  is  also  cultivated  in  many  parts  of 
Upper  India.  The  bark  yields  a fibre  used  for  caulking  boats  and 
making  rough  cordage.  Brandis,  336. 
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Daphne  papyracea,  Wall.,  the  set-bar^wa  of  Kumaun,  salp^ra 
of  Garhwal,  and  hhalu-suang  and  hholuwa  of  Nepal.  Two  varieties 
of  this  species  are  commonly  found  in  Kumaun  the  one  with  white 

flowers  and  yellow  fruit  occurs  at  4,000-8,000  feet,  and  the  other 
with  purple  flowers  and  fruit  at  7-8,000  feet.  Both  yield  a valu- 
able paper-stuff  from  which  the  strong,  tenacious  hill-paper  is  made. 
The  following  account  of  the  mode  of  manufacture  is  from  a paper 
by  Mr.  B.  H.  Hodgson  in  J.  A.  S.  Ben.,  I.,  8 : — 

Mode  of  making  the  hill-paper  uswdlg  called  Nepalese, 

“ For  the  manufacture  of  the  Nepalese  paper  the  following  im- 
plements are  necessary,  but  a very  rude  construction  of  them  suffices 
for  the  end  in  view  ; — 

Isi. — A stone  mortar,  of  shallow  and  wide  cavity,  6r  a large 
block  of  stone,  slightly  but  smoothly  excavated. 

2nd. — A mallet  or  pestle  of  hard  wood,  such  as  oak,  and  in  size 
proportioned  to  the  mortar  and  to  the  quantity  of  boiled  rind  of 
the  paper  plant  which  it  is  desired  to  pound  into  pulp. 

^rd. — A basket  of  close  wicker  work,  to  put  the  ashes  in,  and 
through  which  water  will  pass  only  drop  by  drop. 

4<4. — An  earthen  vessel  or  receiver,  to  receive  the  juice  of  the 
ashes  after  they  have  been  watered- 

bth. — A metallic  open-mouthed  pot,  to  boil  the  rind  of  the  plant 
in.  It  may  be  of  iron,  or  copper,  or  brass,  indifferently  ; an  earthen 
one  would  hardly  bear  the  requisite  degree  of  fire. 

Qth. — A sieve,  the  reticulation  of  the  bottom  of  which  is  wide 
and  open,  so  as  to  let  the  pulp  pass  through  it,  save  only  the  lumpy 
parts  of  it, 

1th. — A frame,  with  stout  wooden  sides,  so  that  it  will  float 
well  in  water,  and  with  a bottom  of  cloth,  only  so  porous  that  the 
meshes  of  it  will  stay  all  the  pulp,  even  when  dilated  and  diffused 
in  water,  but  will  let  the  water  pass  off  when  the  frame  is  raised 
out  of  the  cistern  ; the  operator  must  also  have  the  command  of  a 
cistern  of  clear  water,  plenty  of  fire-wood,  ashes  of  oak  (though 
I fancy  other  ashes  might  answer  as  well),  a fire-place,  however  rude, 
and  lastly,  quantum  sufieit  of  slips  of  the  inner  bark  of  the  paper  tree, 
such  as  is  peeled  off  the  plant  by  the  paper-makers,  who  commonly 
use  the  peelings  when  fresh  from  the  plant  ; but  that  is  not  indis- 
pensable. With  these  ‘ appliances  and  means  to  boot,’  suppose  you 
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take  four  seers  of  ashes  of  oak,  put  them  into  the  basket  above- 
mentioned,  place  the  earthen  receiver  or  vessel  beneath  the  basket, 
and  then  gradually  pour  five  seers  of  clear  water  upon  the  ashes, 
and  let  the  water  drip  slowly  through  the  ashes  and  fall  into  the 
receiver.  This  juice  of  ashes  must  be  strong,  of  a dark  bark-like  red 
colour,  and  in  quantity  about  2tb.  ; and  if  the  first  filtering  yield 
not  such  a produce,  pass  the  juice  through  the  ashes  a second  time. 
Next,  pour  this  extract  of  ashes  into  the  metal  pot  already  describ- 
ed, and  boil  the  extract  ; and  so  soon  as  it  begins  to  boil,  throw  into 
it  as  many  slips  or  peelings  of  the  inner  bark  of  the  paper  plant  as 
you  can  easily  grasp,  each  slip  being  about  a cubit  long  and  an  inch 
wide  ; (in  fact  the  quantity  of  the  slips  of  bark  should  be  to  the 
'quantity  of  juice  of  ashes,  such  that  the  former  shall  float  freely  in 
the  latter,  and  that  the  juice  shall  not  be  absorbed  and  evaporated 
■with  less  than  half  an  hour’s  boiling).  Boil  the  slips  for  about  half 
an  hour,  at  the  expiration  of  Avhich  time  the  juice  Avill  be  nearly 
absorbed  and  the  slips  quite  soft.  Then  take  the  softened  slips  and 
put  them  into  the  stone  mortar,  and  beat  them  with  the  oaken  mal- 
let till  they  are  reduced  to  a homogeneous  or  uniform  pulp,  like  so 
much  dough.  Take  this  pulp,  put  it  into  any  wide-mouthed  vessel, 
add  a little  pure  water  to  it,  and  churn  it  with  a Avooden  instrument 
like  a chocolate  mill  for  ten  minutes,  or  until  it  loses  all  stringiness, 
and  will  spread  itself  out  Avhen  shaken  about  under  water.  Next, 
take  as  much  of  this  prepared  pulp  as  Avill  cover  your  paper  frame 
(vuth  a thicker  or  thinner  coat  according  to  the  strength  of  the 
paper  you  need),  toss  it  into  such  a sieve  as  I have  described,  and 
lay  the  sieve  upon  the  paper  frame,  and  let  both  sieve  and  frame 
float  in  the  cistern  : agitate  them,  and  the  pulp  Avill  spread  itself 
over  the  sieve  ; the  grosser  and  knotty  parts  of  the  pulp  Avill  remain 
in  the  sieve,  but  all  the  rest  of  it  Avill  ooze  through  into  the  frame. 
Then  put  away  the  sieve,  and  taking  the  frame  in  your  left  hand, 
as  it  floats  on  the  water,  shake  the  water  and  pulp  smartly  Avith 
your  right  hand,  and  the  pulp  Avill  readily  diffuse  itself  in  a uni- 
form manner  over  the  bottom  of  the  frame.  When  it  is  thus  pro- 
perly diffused,  raise  the  frame  out  of  the  Avater,  easing  off  the  Avater 
in  such  a manner  that  the  uniformity  of  the  pulp  spread  shall  con- 
tinue after  the  frame  is  clear  of  the  Avater,  and  the  'pa'pcr  is  made. 
To  dry  it,  the  frame  is  set  endwise,  near  a large  fire  ; and  so  soon 
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a.s  it  i.s  (.li’yj  the  sheet  is  peeled  oft  the  hottoni  of  the  fniuie  and. 
folded  up.  When  (wliich  is  seldom  the  case)  it  is  deemed  needful 
to  smooth  and  polish  the  surface  of  the  pa[)er,  the  dry  sheets  are 
laid  on  wooden  boards  and  rubbed,  with  the  convex  entire  side  of 
the  couchshell  ; or,  in  case  of  the  sheets  of  pa})er  being  large,  with 
the  flat  surface  of  a large  rubber  of  hard  smooth-grained  wood  ; no 
sort  of  size  is  ever  neetled  or  applied,  to  prevent  the  ink  from  run- 
ning.” See  also  As.  lies.,  Xlll.,  385. 

In  Nepiil  this  paper  is  manufactured  exclusively  by  the  tribes 
inhabiting  cis-Himalayan  Bhot,  known  as  Miirmis,  Lepchas,  &c.,  or 
generically  as  Rongbo,  in  contradistinction  to  the  Sokpo,  the  name 
given  to  the  inhabitants  of  trans-Himiilayan  Bhot.  The  manufac- 
tories are  mere  sheds,  established  in  the  midst  of  the  great  forests 
of  the  upper  ranges  which  afford  an  inexhaustible  sui)ply  of  the 
material  as  well  as  of  wood  ashes  and  good  water,  both  of  which  are 
essential  to  the  manufacture  of  the  raw  material  into  the  blocks 
from  which  the  paper  is  made.  Specimens  of  these  blocks  sent  to 
England  have  been  pronounced  by  experts  to  be  of  unrivalled  excel- 
lence as  a material  for  the  manufacture  of  that  sort  of  paper  upon 
which  proof-engravings  are  taken  off. 

WikstrcEmia  virgata,  Meisner  ; the  chamliya  of  Kumaun  ; is 
also  common  in  the  lower  ranges  from  5,000-7,000  feet.  The  paper 
made  from  its  bark  is  considered  inferior  to  that  made  from  the 
bark  of  the  preceding,  as  it  allow's  the  ink  to  run  unless  sized,  but 
the  bark  also  affords  a strong  cordage  material,  and  ropes  made  from 
it  are  used  in  Naini  Tab  Brandis,  386  : Drury,  F.  P.,  III.,  86. 

Boehmeria  nivea,  H.  et  A.  ; China-grass,  Rheea  ; grown  expe- 
rimentally in  the  Dehra  Dun  and  at  Saharanpur.  Yields  the  well- 
known  rheea  fibre  which  is  specially  noticed  hereafter.  Brandis, 
402. 

Bcehmeria  macrophylla,  Don. — GargeJa;  occurs  common  in  the 
lower  hills  up  to  4,000  feet.  B.  platyphylla,  Don.,  is  also  very  com- 
mon and  is  known  as  gargela ; both  yield  a fine  fibre  fit  for  twine. 
Dr.  Jameson  notes  that  B.  lobata,  under  the  native  name  uUa/i,  is 
found  in  Kumaun  and  also  yields  a fibre.  Brandis,  403. 

Girardinia  heterophylla,  Decaisne,  the  ajva-bichhu  of  Kumaun 
and  hdhar  oi  Simla,  is  a very  common  weed  in  the  forests  along  the 


798 


HIMALAYAN  DISTRICTS 


foot  of  the  Himalaya  and  yields  a fine,  strong  fibre  much  used  for 

coidage  and  twine,  but  cannot  stand  much  moisture.  Brandis, 
404. 

Villebrunea  frutescens,  Blume,  the  ph^sar-patta^  poi-dhaula 
and  kdgsld  of  Kuinaun,  is  commonly  met  with  along  the  foot  of  the 
hills  ascending  to  5,000  feet.  It  occurs  in  the  neighbourhood  of 
Haini  Tal  and  Bliiin  Tal  and  along  the  valley  of  the  Sarju  and 
Ganges.  It  has  the  appearance  of  a small  bambu  and  grows  6-8 
feet,  varying  in  the  thickness  of  the  stem  from  the  size  of  a quill 
to  that  of  the  thumb.  It  is  cut  down  for  use  when  the  seed  is 
formed.  The  bark  or  skin  is  then  removed  and  dried  in  the  sun 
for  a few  days  ; when  quite  dry  it  is  boiled  with  wood-ashes  for 
four  or  five  hours  and  allowed  to  cool.  When  cold  it  is  macerated 
with  a mallet  on  a flat  stone  while  cold  water  is  applied  and  gradu- 
ally  the  woody  matter  disappears,  leaving  a fine  fibre  which  is 
admirably  adapted  for  fishing  lines  and  nets  as  well  for  its  great 
strength  as  for  its  power  of  resisting  moisture.  Brandis,  406. 

Maoutia  Puya,  Wedd.  ; ihe  p^dya  of  Kumaun  and  Nepal,  though 
sometimes  known  under  the  same  vernacular  names  as  V.  frutescens^ 
is  common  in  the  lower  hills  and  Bhabar,  ascending  to  5,000  feet. 

Debregeasia  bicolor,  Wedd.  ; the  ^^<s/i^yaVa  of  Kumaun  ; is  very 
common  all  over  the  lower  hills  ascending  as  high  as  7,000  feet  and 
is  particularly  abundant  in  the  Siwaliks.  It  yields  a very  strong 
cordage  fibre.  Brandis,  405. 

Memorialis  pentandra,  Wedd. ; the  jaiphal-jari  of  Garhwal;  is 
also  somewhat  common  in  the  lower  hills  and  yields  a useful  cordage 
fibre.  Drury,  F.  P.,  III.,  210.  Swetenham  notices  a large  nettle 
as  occurring  in  Garhwal,  from  the  bark  of  which  a fibre  is  obtained 
after  only  three  days’  steeping  by  merely  peeling  off  the  rind  from 
one  end  to  the  other.  He  considered  it  to  be  in  every  way  far 
superior  to  the  fibre  of  hemp.  Huddleston  mentions  the  jarkand-^ 
alu,  kand-dlu  or  kalra  as  yielding  a fibre  from  which  sandals  and 
ropes  are  made  in  the  north  of  Kumaun.  It  grows  8-9  feet  and 
the  stalks  are  about  as  thick  as  a man’s  finger.  They  are  gathered 
in  the  cold  season  and,  after  being  steeped  in  water  for  a few  days, 
yield  a fibre  by  peeling  from  the  thick  end  in  the  manner  of  hemp. 
Both  these  notices  probably  refer  to  G.  heterophylla,  Decaisne. 
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Artocarpus  integrifolia,  Linn.,  (Jack-tree)  and  J.  Lal'oocha, 
Roxb.,  both  yield  a cordage  fibre  from  their  bark.  The  former  is 
but  rarely  seen  in  the  Kumaun  division,  and  the  bark  of  the  latter  is 
seldom  used  for  this  pur[)Ose. 

Cannabis  sativa,  Linn.  ; G.  indica,  Rumph.  ; gur-hhanga 
(female  plant),  pJdl-hhanga  (male  plant).  An  annual  3-14^  feet 
high  according  to  soil  and  climate.  Root  white,  fusiform,  furnished 
with  fibres.  Stem  erect,  branched,  green,  angular,  covered  all 
over  with  an  extremely  fine  but  rough  pubescence.  The  stem 
is  hollow  within  or  only  filled  with  a soft  pith,  which  is  itself  sur- 
rounded by  a tender,  brittle  substance  con- 
sisting  chiefly  of  cellular  texture  with  some 
woody  fibres,  wLich  is  called  the  ‘ reed,’  ^ boons,  and  shove 
of  the  hemp.  Outside  this  we  have  the  thin  bark  composed  of  fibres 
extending  in  a parallel  direction  all  along  the  sfiilk.  These__^fibres 
consist  of  delicate  fibrils,  united  together  by  cellular  tissue  and  all 
covered  by  a thin  membrane  or  cuticle.  Found  abundantly  in  the 
Himalayan  districts  of  the  North-AVestern  Provinces.  The  wild 
hemp  known  as  gandra-bhanga,  han~hhanga  or  jangli-hhaiiga,  is  of 
little  use  for  fibre. 

The  female  plant  yields^seed],for  oil  and 'The'  drugs  gdnja  (see 
page  755),  charas,  &c.  The  male  plant  yields  only  fibre  from  which 
the  hhangela  cloth  of  Garhwal  is  manufactured ; also  called  kothla, 
hora,  and  gdji^  and  the  ropes  {sel)  for  bridges.  For  the  history  of 
the  plant  see  Royle  (Fib.  PI.,  315)  and  Drury  (U.  P.,  106).  The 
possibility  of  attaining  success  in  the  cultivation  of  hemp  in  these 
provinces  was  pointed  out  by  Dr.  Roxburgh  as  early  as  1800,  and 
on  the  cession  of  these  provinces,  skilled  Europeans  were  sent  to 
carry  on  experiments  in  the  IVIuradabad  and  Gorakhpur  districts. 
In  Garhwal  and  Kumaun  its  cultivation  was  encouraged,  and  for 
many  years  the  East  India  Company  procured  a portion  of  its 
‘ annual  investment  from  the  Kumaun  hills  in  the  shape  of  hemp. 
With  the  abolition  of  the  Company’s  trade  the  cultivation  lan- 
guished and  is  now  entirely  dependent  on  the  local  demand,  which, 
however,  is  by  no  means  small. ^ 

’See  ‘ Papers  regarding  the  cuUivation  of  hemp  in  India,’  Agra,  1856  : Eoyle's 
Fibrous  Plants  of  India,  London,  1856,  and  Drury’s  Useful  Plants  of  India,  Madras, 
1858. 
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Tlie  folloAving  account  of  the  cultivation  is  derived  from  Hud- 
dleston and  Batten’s  notes.  There  are  two  varieties  common  in 
Graihwal,  the  wild  and  the  cultivated.  The  former  is  practically 
useless  either  for  fibre  or  the  drug,  so  we  shall  confine  our  notice 
chiefly  to  the  latter.  The  cultivated  variety  in  Garhwal  is  grown 
chiefly  on  high  lands  having  a northern  exposure  in  well-prepared 
and  abundantly  manured  soil  close  to  the  village  site.  Occasionally 
Cultivation  freshly  cleared  forest  land  gives  a crop  for 

one  year  without  any  need  for  artificial 
manure.  Irrigation  is  never  resorted  to,  nor  is  it  needed  if  the  soil 
be  properly  prepared.  The  plant  does  not  flourish  below  3,000  feet, 
as  the  heat  of  the  valleys  is  prejudicial  to  its  growth,  and  it  seems 
to  thrive  best  at  elevations  of  4-7,000  feet.  The  mountainous 
region  occupied  in  Garhwal  by  the  Badhan,  Lohba,  Chaundkot, 
Chandpur,  Dhanpur  and  Dewalgarh  parganahs,  has  the  greatest 
area  under  hemp  cultivation.  These  parganas  are  marked  by  lofty 
ranges,  extensive  forests  and  a fairly  even  temperature.  The 
northern  parganahs  bordering  on  the  snowy  range  have  no  hemp 
cultivation  whatsoever,  and  there  is  very  little  in  the  parganas 
bordering  on  the  plains,  so  that  it  may  be  said  that  the  hemp- 
producing  area  in  Garhwal  lies  between  the  Pindar  on  the  north 
and  the  southern  Nayar  on  the  south  and  is  bounded  on  the  east 
by  the  western  Ramganga  and  on  the  west  by  the  Ganges.  The 
cultivation  of  the  plant  as  practised  in  this  tract  is  as  follows. 
The  ground,  after  being  well  cleared  and  prepared  for  the  seed, 
is  sown,  in  the  end  of  May  or  early  in  June,  at  the  rate  of 
26  to  33  sers  per  bisi}  During  the  early  growth  of  the  plant  the 
ground  is  kept  free  from  weeds  and  the  young  plants  are  thinned, 
leaving  a few  inches  between  each,  and  until  the  crop  has  attained 
a good  height,  the  ground  is  kept  free  from  all  rank  vegetation, 
after  which  it  attains  a height  of  12-14  feet  and  is  cut  in  Septem- 
ber-November.  There  are  two  classes  of  the  cultivated  plant,  the 
female  and  the  male.  The  latter  is  cut  some  4-6  weeks  earlier  than 
the  former  and  yields  a much  stronger  and  superior  fibre.  On  the 
stalks  being  cut  green,  they  are  dried  for  several  days  in  the  sun 
by  being  piled  against  the  walls  of  the  terraced  fields  until  they 

* The  bisi  is  40  sqtiare  yards  less  than  an  acre,  and  the  seed  used  for  it  is  20-25 
pai/ias,  or  62-60  Ih.  avoirdupois. 
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become  quite  brown.  The  charas  is  extracted  Ijy  rubbing  the 
hands  over  the  tops  of  the  plant  when  the  seed  is  ripe  and  is  best 
in  the  female  plant.  The  exudation  collected  is  scraped  off  the 
hands  and  made  into  rolls  for  sale.  The  leaves  are  also  pounded 
for  gdnja  and  sahzL  When  the  stalks  are  sufficiently  dry  they 
are  tied  up  into  bundles  and  steeped  for  15-16  days  in  tanks  or 
running  streams,  being  kept  under  water  by  stories  laid  upon  them. 
When  taken  out,  they  are  beaten  with  wooden  mallets  and  then 
dried  in  the  sun.  The  fibre  is  then  peeled  off  from  the  thick  end 
of  the  stalk  to  the  top,  and  after  being  again  beaten  and  freed  from 
impurities  is  tied  up  into  hanks  for  sale  and  manufacture  of  sack- 
cloth for  wear  and  for  bags.  For  wear,  the  jjeople  simply  fold  the 
cloth  around  the  shoulders  and  fasten  it  in  front  with  an  iron 
skewer,  in  the  manner  the  inhabitants  of  the  ripper  parganahs  wear 
their  blankets.  Hemp-cloth  is  still  the  chief  clothing  fabric  of  the 
poorer  classes  in  Garhwal  during  the  summer  months. 

In  Kumaun,  hemp  is  cultivated  chiefly  in  Chaugarkha,  especially 
in  pattis  Lakhanpur,  Darun,  Rangor,  and  Salam.  There  is  also 
a considerable  quantity  grown  in  patti  Baraun  of  the  Gangoli  par- 
ganahs, and  in  a few  villages  in  pattis  Assi-Chalisi,  Uchyur,  Mahr- 
yuri,  Gumdes,  Dhyanirau,  and  Malla  Chaukot.  As  in  Garhwal  there 
is  much  prejudice  against  growing  the  plant,  and  it  is  left  almost 
entirely  to  the  Doins,  the  Rajputs  considering  it  degrading  to  them 
to  be  styled  “hemp-growers.”  So  much  is  this  the  case  that  the 
phrase  ^ tera  ghar  hliang  bono  holo' — ^may  hemp  be  sown  in  thy 
house’ — is  one  of  the  most  common  abusive  imprecations.  Still 
there  are  some  differences  in  the  obloquy  attached  to  hemp  cultiva- 
tion, for  whilst  the  Khasiyas  may,  without  loss  of  caste,  grow  hemp 
and  manufacture  rope  therefrom  for  house  consumption,  they  must 
abandon  the  manufacture  of  hempen  sack-cloth  to  the  Dorns,  of 
whom  the  Koli,  Bora  and  Agari  sections  possess  almost  an  exclu- 
sive monopoly  of  hemp-weaving.  All  tribes,  however,  can  traffic 
in  the  seed  and  rope,  and  even  in  the  charas,  without  prejudice  to 
their  social  position. 

In  Kumaun  the  sowing  takes  place  from  the  middle  of  May  to 
the  end  of  June.  In  warm  situations  the  hemp  is  sown  rather 
later,  in  order  that  the  heat  and  damp  of  the  rains  may  cease 
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before  tlie  plant  shall  have  time  to  rim  into  useless  stalk  and  excess- 
ive seed.  During  July-August  the  ground  about  the  plants  is 
hoed  and  fresh  earth  is  heaped  up  about  the  roots.  The  female 
plant  ripens  from  about  the  middle  of  October  to  the  middle  of 
November,  and  the  male  plant,  that  yields  the  more  valuable  fibre, 
somewhat  earlier.  In  Kumaun,  the  situation  of  hemp-growing 
villages  is  rarely  so  high  as  in  Garhwal,  and  a cold  climate,  though 
preferred  to  that  found  at  elevations  below  5,000  feet,  is  not  consi- 
dered absolutely  necessary.  The  favourite  situation  for  the  culti- 
vation of  hemp  in  Kumaun  is  a cool,  dry,  upland  ground  with  a 
good  soil  and  with  facilities  for  manuring.  Sites  near  the  home- 
stead or  close  to  cattle-sheds  in  the  pasturing  grounds  of  the  upper 
ranges  are  consequently  chosen  for  the  abundance  of  manure. 
Hemp  is  supposed  to  exhaust  the  soil,  and  the  wheat  and  barley, 
which  are  commonly  sown  in  succession  thereto,  are  said  to  be 
defective  both  in  quality  and  quantity. 

When  Dr.  Rutherford  held  his  contract  for  the  supply  of  hemp 
for  the  East  India  Company’s  investment,  he  seems  to  have  managed 
his  enterprise  by  making  advances  to  the  headmen  of  villages  or 
the  principal  cultivators  ; and  should  the  cultivation  of  hemp  ever 
again  become  a commercial  speculation,  this  would  seem  to  be  the 
best  method  for  obtaining  success.  The  produce  of  a bisi  has  been 
estimated  at  about  three  seers  (61b.)  of  charas,  four  maunds 
(320fb.)  of  hemp  fibre,  and  30-35  seers  (60-70tb.)  of  seed,  yield- 
ing about  five  seers  (lOtb,)  of  oil.  In  1814,  the  fibre  was  pro- 
duced for  four  rupees  per  maund  delivered  at  the  cultivator’s  doors 
©r  five  rupees  delivered  at  Kotdwara  or  Ohilki}^,  and  it  would 
appear  that  now  a price  of  from  six  to  seven  rupees  per  maund  of 
82fb.  would  ensure  a constant  supply.  In  1840,  the  entire  value  of 
the  hemp  produce  in  Kumaun,  including  seed,  fibre,  and  drug,  was 
httle  more  than  Rs.  1,000,  and  Captain  Huddleston  estimated  the 
total  area  under  hemp  in  Garhwal  during  the  same  year  as  only  250 
acres,  yielding  about  forty  tons  of  fibre  per  annum  ; but  there  is 
every  reason  to  believe  that  the  outturn  has  since  considerably 
increased  in  quantity,  and  a rough  estimate  would  point  to  780  acres 
under  hemp  in  Garhwal  alone  in  1880.  The  seed  is  collected  to 
be  used  as  a vegetable  food,  for  which  purpose,  indeed,  it  is  chiefly 
cultivated  in  the  Sor  and  Sira  parganahs,  or  to  be  pressed  for  the 
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extraction  of  hemp-oil  or  to  be  dried  and  retained  for  seed.  The 
charas  or  juicy  essence  is  collected  for  exportation,  being  hardly, 
if  at  all,  used  in  the  hills.  It  now  sells  at  from  four  to  five  rupees 
per  seer,  and  is  resold  by  the  farmer  of  the  drug  monopoly  at  eight 
rupees  per  seer.  The  farm  of  charas  in  Kumaun  alone  during  1880- 
81  was  sold  for  Rs.  3,357.  The  leaves,  too,  are  dried  and  exported 
for  use  in  the  various  prepai’ations  of  bhang.  The  fibres,  as  already 
noticed,  are  made  into  ropes  or  sack-cloth.  In  Kumaun  the  sale 
of  the  untwisted  fibres  is  more  common  than  that  of  the  twisted  or 
manufactured  stuff.  In  1840,  the  seed  sold  at  about  three  rupees 
per  maund,  and  is  now  worth  about  three  to  four  rupees  per  niauiid, 
and  in  some  places  where  it  is  chiefly  used  for  culinary  purposes  is 
even  cheaper.  The  fibre  where  it  was  produced  sold  at  from  two  to 
three  rupees  per  maund  in  1840  and  is  now  worth  from  three  and  a 
half  to  four  rupees  a maund.  The  hhanyela  or  hemp-cloth  is  made 
up  into  sheets  for  weaving  or  into  kotlas  or  sacks,  and  the  finer  sorts 
into  thailis  or  bags  for  carrying  flour  and  lime.  A large  sack-cloth 
bag  cost  but  six  annas  at  Almora  in  1840  and  is  now  worth  twelve 
annas.  Bags  of  a smaller  size  cost  about  two  rupees  per  dozen  in 
1840  and  are  now  proportionately  more  expensive.  The  produce  is 
so  small  and  the  demand  for  bags  for  sending  potatoes  to  the  plains 
so  great  that  these  sacks  are  yearly  advancing  in  price,  and  a consi- 
derable trade  in  them  exists  at  Ramnagar  and  Kotdwara. 

Mr.  J.  II.  Batten,  in  one  of  his  reports,  gives  the  following  opi- 
nion on  the  prospects  of  hemp  cultivation  in  Kumaun  : — ‘‘  If 
a large  demand  for  hemp,  the  produce  of  these  mountains,  -were  to 
arise  and  it  -were  to  become  generally  known  that  capital  to  a 
Prospects  of  the  hemp  con.siderablc  amount  was  ready  to  be  ex- 
mdustry.  pended  for  the  purpose  of  procuring  the 

article,  a very  great  increase  of  hemp  cultivation  might  be  expected 
even  in  Kumaun  Proper,  but  especially  from  the  Chaugarkha  par- 
ganah.  If  European  capital  should  hereafter  be  emploved  in 
increasing  the  growth  of  the  excellent  hemp  existing  in  this 
province,  I should  certainly  recommend  that  the  means  first  used 
for  the  purpose  should  be  an  outlay  of  money  in  advances  to 
and  purchases  from  the  present  growers  and  manufacturers,  rather 
•than  in  the  attempt  on  the  part  of  any  enterprising  individuals  to 
procure  land  and  grow  hemp  for  themselves.  Notwithstanding 
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their  prejudices,  I think  that  the  example  of  their  neighbours, 
it  the  latter  attained  to  any  fair  degree  of  prosperity  from  the 
increase  of  trade,  would  soon  be  followed  by  many  villagers 
throughout  Kumaun,  who  now  are  indifferent  to  or  despise  their 
advantageous  situation  for  the  growth  of  hemp,  and  large  tracts  of 
land  now  waste  would  be  brought  under  cultivation.  There  are  not 
in  Kumaun,  as  in  Garhwal,  many  waste  villages  still  left  unowned 
and  unclaimed ; and  from  what  1 have  seen  of  the  character  of  the 
people  in  Kumaun  Proper,  I think  that  any  stranger  who  should 
purchase  or  rent  land  within  the  boundary  of  a village,  for  the 
purpose  above  indicated,  would  be  cpiite  as  liable  to  litigation, 
inconvenience  with  his  neighbours,  and  prejudices  against  his 
position,  as  in  any  part  of  India,  however  populous  in  compari- 
son. In  the  case  of  advances  and  purchases  on  the  contrary,  the 
transactions  of  capitalists  would  be  confined  to  simple  contracts,  of 
a nature  to  which,  if  found  necessary,  the  law  is  open  at  a cheaper 
cost,  and  under  simpler  forms,  than  in  most  other  parts  of  the 
country,”  Captain  (now  Sir  Henry)  Ramsay,  in  a report  on  the 
same  subject,  writes  : — “ I would  not  advocate  the  system  of 
making  advances  to  individual  cultivators:  it  is  not  improbable  that 
some  ill-disposed  persons  might  create  a suspicion  that  Government 
intended  evil  instead  of  good  and  actually  produce  the  effect  of 
making  those  who  now  grow  hemp  discontinue  its  cultivation  for 
a time  ; the  best  plan  I think  would  be  to  enter  into  engagements 
with  respectable  zamindars  for  large  quantities  and  allow  these 
contractors  to  make  their  own  arrangements.  The  cultivators  are 
quite  equal  to  taking  care  of  themselves  in  such  dealings.” 

Hemp  is  also  grown  in  the  northern  parganahs  of  Nepal,  and  the 
mode  of  cultivation  there  is  thus  described  by  Mr.  B.  H.  Hodgson : — 
“ The  seed  is  sown  from  March  to  April.  Damp  soils,  comprising 
. black  earth,  are  fitted  for  this  crop.  Before 

Cultivation  m Nepal.  . i p i i 

ploughing  the  held,  sumcient  manure  is 
to  be  sprinkled  over  it,  then  completing  the  work  of  the  plough, 
the  seeds  are  to  be  sprinkled,  and  having  broken  the  clods 
into  dust,  the  field  is  to  be  made  even.  At  seven  or  eio-ht 
days  after  sowing  the  seeds  the  plants  come  up,  but  their 
rapidity  of  growth  and  their  size  and  strength  depend  on  the 
abundance  of  the  rains  or  artificial  watering.  If  the  plants  bo 
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very  tliick,  they  must  be  thinned,  so  as  to  stand  three  inches  dis- 
tance from  each  other.  They  flower  and  fruit  in  Sawan  (July), 
and  at  the  beginning  of  Bhadon  (August)  are  in  their  full  growth  ; 
but  while  yet  succulent  and  in  flower  they  are  to  be  cut,  with  the 
exception  of  some  seed  plants,  which  are  not  to  be  gathered  until 
October.  It  is  the  bark  of  the  young  but  full-grown  or  Sawan 
plants  (which  is  soft)  that  is  used  for  making  hhangela.  That  of 
the  old  or  October  plants  is  hard  and  not  suitable  for  manufacture. 
After  the  plants  have  been  cut  off  at  the  ground,  they  must  be 
placed  in  the  sun  for  eight  or  ten  days,  or  until  they  be  dried  suffi- 
ciently. They  must  then  be  steeped  in  water  for  three  days,  and 
on  the  fourth  day  the  plants  must  be  taken  out  of  the  water  and 
peeled.  The  peelings  are  to  be  washed  and  put  in  the  sun  ; and 
when  quite  dried,  they  are  ready  for  manipulation.  They  are  then 
to  be  torn  into  thin  threads  with  the  nails  of  the  hands;  next  twisted 
with  a spinning-wheel  {tiknli),  and  when  the  threads  are  thus  pre- 
pared, they  are  to  be  boiled  with  ashes  of  wood  and  water  in  a pot 
for  four  hours,  and  to  be  washed  again  for  the  purpose  of  whiten- 
ing. This  is  the  way  of  preparing  hhangela  thread,  out  of  which 
sack-cloth  is  woven.  One  mdna  (half  a kachcha  se?')  of  seed  is 
sufficient  for  a ropini  of  land  (one-fifth  of  a hddshdhi  higlia  or  (i05 
square  yards),  which  produces  ten  or  twelve  loads  of  hhang. 
Hemp  grows  equally  well  on  slopes  and  flats,  and  near  the  tops 
as  well  as  on  the  sides  of  the  mountains,  if  not  too  low.  But 
a moist  rich  soil  is  indispensable.  The  plant  attains  to  a height 
of  ei‘i-ht  to  ten  feet,  and  should  be  cut  when  the  flower  is 
fallinf’"  and  the  seed  forming.”  For  an  account  of  its  cultivation 
in  other  countries,  sec  Royle  {Fxh.  PL,  333). 

Hemp  prepared  for  the  European  market  should  have  the  fibres 
laid  parallel  to  each  other  and  then  be  simply  tied  near  the  thicker 
end,  so  as  to  form  heads  like  the  Petersburgh  hemp,  not  twisted, 
plaited  and  tied,  as  is  the  custom  in  our  hills.  The  Himalayan 
hemps  show  strength,  divisibility,  fineness  and  softness  of  fibre — 
in  fact  all  the  essentially  good  qualities  which  a fibre  should 

possess. 

Chamaerops  Martiana,  Wall.,  i\\ajhangra,  jager,  and  thdkil  of 
Kumaun,  occurs  on  Bhatkot,  Thakil,  Dhuj,  and  in  the  valley  of  the 
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Sarju.  The  fibre  is  used  for  cordage  and  the  leaves  for  mats  and 
baskets.  Brandis,  546. 

Calamus  Rotang,  Linn. — Rattan — het;  occurs  abundantly  in  the 
Eastern  Dun,  in  places  in  the  Siwalik  tract  and  along  the  outer  hills 
eastwards.  It  yields  the  common  rattan  so  much  used  in  uphols- 
tery and  for  basket  work.  Brandis  does  not  consider  C.  Boyleanus, 
Griffith,  as  distinct.  This  species  has  also  its  western  limit  in  the 
Dehra  Dun  and  is  known  under  the  same  vernacular  name  and 
used  for  the  same  pur})oses.  About  fifty  bullock-loads  are  exported 
every  year  from  the  Kumaun  forest  division.  -Brandis,  559. 

Typha  angustifolia,  Linn.  ; Yar.  elephantina,  Roxb. — Bora. 
This  species  occurs  throughout  the  North-Y^estern  Provinces  and 
Oudh,  ascending  the  hills  in  the  Kali  valley,  and  indeed  in  most 
of  the  valleys  bordering  on  the  plains.  It  is  the  reri  of  the  upper 
districts,  and  the  variety  elephantina  is  the  paderi  or  pateri  of 
the  hills.  The  leaves  are  much  used  in  the  manufacture  of  soft 
matting,  and  from  Kumaun  alone  about  twenty  bullock-loads  of  the 
raw  material  and  3,500  pieces  of  the  matting  are  exported  every 
year.  T.  latifolia,  Linn.,  is  called  in  Bijnor  and  kanda-tela 

in  Garhwal,  and  the  leaves  are  largely  employed -in  the  manufac- 
ture of  a coarse  matting  called  horiya,  of  which  some  900  maunds 
are  annually  exported  from  Kumaun.  In  fact  these  two  species 
afford  the  chief  matting  materials  in  common  use.  I am  not  aware 
that  the  leaves  have  ever  been  used  for  other  purposes.  Roxburgh, 
648  : Drury,  F.  P.,  III.,  495. 

Arundo  Karka,  Roxb.,  the  harka  and  nal  of  the  Kumaun 
Bhabar,  is  of  common  occurrence  in  suitable  localities.  A.  {Plirag- 
mites)  Roxhurghii,  Kunth.,  is  the  hicJthra  of  Garhwal  and  the  kliaila 
and  kliailuwa  of  the  Kumaun  Bhabar,  ascending  up  to  3,500  feet 
in  the  valleys.  A.  nepalensis  is  the  nal,  nal-tura,  and  tot-nal, 
common  in  the  Bhabar  and  found  at  Bhiin  Tiil.  All  these  are 
sent  to  the  plains  under  the  generic  name  ^ naV  and  are  applied 
to  cane-work  in  chairs,  matting  and  similar  uses,  and  the  fibre  of  the 
fl.ower-stalks  is  manufactured  into  rope.  About  220  bullock-loads  are 
yearly  exported  from  the  Kumauii  forest  division.  Roxburgh,  117. 

Saccharum  Munja,  Roxb.— J/tfw/a.  The  upper  half  of  the  culm 
is  known  as  sirki-m'dnja  or  sii'ki;  the  lower  half  as  sentha  or  sarpat; 
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the  blade  twisted  and  beaten  yields  the  strong  cordage  known  as 
; the  tufty  leaves  are  called  sarhara  towards  Hard  war.  Munj 
abounds  along  the  banks  of  rivers  and  in  sandy  places  and  generally 
along  the  base  of  the  hills  from  the  Jumna  to  the  Sarda  and  up  the 
valleys  to  3,500  feet.  The  fibre  is  made  from  the  sheathing  leaves 
of  the  culm  and  forms  the  material  from  which  the  janeo  or  sacri- 
ficial thread  of  the  Hindus  is  made.  Munj  is  commonly  employed  as 
a tow-rope  from  possessing  great  elasticity  and  strength,  with  a power 
of  resisting  moisture  common  to  few  other  fibres.  It  is  also  used  for 
the  ri£r£iii2  of  boats,  the  bottoms  of  cots,  chairs,  and  footstools,  mat- 
ting,  in  the  manufacture  of  coarse  paper,  and  as  a string  for  fastening 
the  bambu  framework  for  the  roofs  of  houses,  and  indeed  for  all  com- 
mon purposes  in  every  district.  The  sivhi  is  used  for  thatching,  a 
covering  or  pawlin  for  carts,  and  for  chairs  and  the  like.  Under 
the  names  hind  and  munj  a considerable  amount  of  the  various 
products  of  this  grass  are  sent  to  the  plains.  The  returns  for  four 
years  from  Kumaun  give  an  average  export  of  1,600  bullock-loads 
of  the  unmanufactured  article  and  about  75  maunds  of  the  rope. 
Drury,  F.  P.,  III.,  653. 

Saccharum  spontaneum,  Linn.,  is  the  Msh^  jasha  or  jMnsh 
of  Kumaun,  according  to  Madden.  It  occurs  commonly  in  the 
Bhubar  and  lower  hills  and  is  found  near  Almora,  where  its  long- 
rooting  surculi  are  substituted  for  the  husha  grass  in  religious 
ceremonies  by  the  local  Brahmans.  The  leaves  yield  a thatching 
grass  and  matting  material  and  a fibre  useful  for  string  for  conimon 
purposes.  Roxburgh,  79.  Eragrostis  cynosuroides  under  the  names 
ddbh  and  kusa  is  used  in  the  religious  ceremonies  of  the  Hindus. 

Saccharum  fuscum,  Roxb.,  is  a common  reed  of  tlie  Bhabar, 
where  it  is  known  as  tat,  neja  (grass),  and  mora  ; it  is  the  kilik  of 
the  plains.  The  culms  arc  used  in  the  manufacture  of  screens  and 
pens.  The  average  annual  export  of  this  reed  from  Kumaun 
amounts  to  over  800  bullock-loads.  Drury,  F.  P.,  III.,  653  : 
Roxburgh,  79. 

Saccharum  Sara,  Roxb.,  is  the  sarJmr  or  sanir  of  the  sub- 
montane tract,  where  it  is  very  common.  This  reed  is  also  used  as 
a matting  material  and  for  chairs  and  the  like,  but  the  fibre  is 
inferior  to  that  of  S.  Munja,  with  which  it  is  often  confounded. 
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It  IS  said,  however,  to  be  employed  as  a tow-line  in  l\Iirzapnr,  and 
must  therefore  possess  tenacity  and  strength.  Roxburgh,  82. 

7 Scirpus  cowios?/.s,  Roxb.;  hdhar, 

bab  hahla,  and  at  Ahnora  pan-haUyo,  only  found  in  the  Siwaliks 
anc  in  Ioav  hot  localities  in  the  interior  on  base  and  steep  slopes. 
It  forms  but  a small  portion  of  the  fibre  exported  to  the  plains 
as  hdbar  or  hMhar  grass.  The  jMla  or  rope  bridges  erected 
where  sangas  or  planked  bridges  cannot  be  made  are  chiefly  formed 
of  this  fibre  in  Kumaun.  They  are  safe  for  men  and  sheep  and 
last  about  a year,  when  the  ropes  reipiire  renewal.  The  chhinkas 
or  bridps  of  a single  cable  bearing  a transverse  seat  are  sometimes 
made  from  it,  and  it  is  also  extensively  used  in  rafting  timber. 
The  principal  portion  of  the  hdhar  grass  of  commerce  is  derived 
from  the  Spodiopogon  angustifolius,  Trin.  Drury  F P ITT 
530.  ' ’ 


Cyperus  tegetum,  Uo^h.i  Papyrus  pangorei,  Fees;  motha ; 
grows  wild  and  is  also  cultivated  on  the  edges  of  inundated  fields 
for  the  sake  of  its  culms,  which  form  an  excellent  material  for 
matting.  The  culms  whilst  green  are  split  into  three  or  four  pieces, 
which,  in  drying,  contract  so  much  as  to  bring  the  margins  into 
contact,  in  which  state  they  are  woven  into  mats  and  thus  show 
nearly  a similar  surface  on  both  sides.  C.  rotundas,  Linn.,  also 
known  as  motha,  is  applied  to  similar  uses  in  a lesser  deoree. 
Roxburgh,  68,  70.  ° 

Imperata  arundinacea,  Cyril!.,  is  the  shiro  of  the  Bhabar  and 
lower  hills,  ascending  to  7,500  feet.  The  culms  are  used  for  the 
same  purpose  as  those  of  munj,  and  the  leaves  for  thatching  and 
matting.  Drury,  F.  P.,  III.,  652. 

Anthistiria  arundinacea,  Roxb.,  is  the  idu,  nllah,  hangdr  and 
handura  of  the  Bhabar  and  affords  the  same  products  as  the  pre- 
ceding. Drury,  1.  c.,  650. 

Anatherium  muricatum,  Beauv.,  is  the  gandar  of  the  sub- 
montane tract.  The  roots  are  commonly  known  as  kas  or  khas  and 
the  culms  as  sink.  The  latter  are  exported  from  Kumaun  with  the 
sirki  of  the  mdnj  under  the  same  name  and  are  used  for  the  same 
purposes.  The  roots  are  exported  for  making  tatties,  dyers’  brushes, 
and  fans.  Drury,  1.  c.,  644. 
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Spodiopogon  angustifolius  Trin.;  Andropogon  involutns,  Steud.; 
the  biihar  of  the  tract  from  the  Jumna  to  the  Sarda.  Dr.  J.  L.  Stewart 
writes  : — “This  grass,  which  is  abundant  in  the  Garhwal  Himalaya 
and  occasional  on  the  skirts  of  the  Siwaliks,  appears  to  furnish 
almost  all  the  material  called  hdhar  so  largely  used  for  string  in 
these  parts  (Bijnor),  Botanists  from  Wallich  and  Royle  downwards 
liave  stated  this  to  be  the  produce  of  Eriophorum  comosum,  of  which, 
liowever,  only  a very  small  proportion  of  that  brought  to  the  plains 
consists.  Dr,  Brandis  first  drew  my  attention  to  the  probability  of 
the  ordinary  belief  being  erroneous,  and  subsequent  inquiry  has 
shown  the  case  to  be  as  above  stated.  The  string  is  very  coarse  but 
strong,  and,  although  there  is  great  waste  in  the  manufacture,  exceed- 
ingly cheap.  It  is  well  adapted  for  boat-ropes,  the  rope-work  of 
bedsteads  and  other  ordinary  purposes.  Possibly  the  hdhar  may 
come  into  play  as  a paper  material ; at  least  it  is  worth  the  trial,  and 
probably  larger  quantities  of  the  raw  article  could  be  got  than  of 
any  other  fibre  in  this  part  of  the  Himalaya.”  (J.  Agri.-Hort. 
Cal.,  XIII.,  293).  The  raw  material  is  procurable  for  about  eight 
annas  per  maund  and  the  fibre  at  four  times  that  price.  A bout  25,000 
bullock-loads  are  yearly  exported  from  the  Kumaun  forest  divi- 
sion. 

Cymbopogon  laniger,  Desf.;  Andropogon  Iimrancnsa,  Roxb. ; 
is  known  variously  as  mxHga,  ban,  ganguU,  dab,  and  piriga  in 
the  submontane  tract.  It  ascends  the  hills  up  to  5,000  feet  at 
Almora  and  is  found  along  the  Sarju  as  far  as  Bageswar  ; flowering 
in  April.  The  culms  are  exported  with  those  ot  the  mora  for 
similar  purposes,  and  the  leaves  are  used  for  thatching  and  coarse 
matting.  The  culms  and  leaves  of  C.  Martini,  Munro^  are  applied 
to  similar  uses.  Roxburgh,  92. 

Bambus. — The  genera  included  under  the  common  name  bambus 
are  sufficiently  numerous  and  important  to  deserve  special  notice 
here  in  connection  with  their  use  as  a halt-stuff  for  paper-making. 
Following  the  arrangement  of  Brandis,  we  shall  briefly  refer  to 
each  in  the  order  given  by  him  in  his  ‘ Forest  Flora’: 

1.  Anindinaria  falcata,  Nees— Madden  notes  that  the 
people  of  the  Danpur  pargana  in  Kumaun  enumerate  no  less  than 
eight  kinds  of  ningdla  or  rhipdl  as  it  is  pronounced  in  Garhwal, 
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utham,  kutino^  malinyo,  jhiimro  or  jhunyra,  deo-ninydla, 
yoiminydla,  and  dom-ninydla.  The  last  is  probably  the  common  or 
kdli-ninydla  found  abundantly  along  the  Gagar  range,  and,  like  the 
jUmro,  in  much  request  for  pens.  Dr.  Falconer  referred  it  to  the 
genus  Thamnocalamus.  The  tham  is  said  to  be  the  largest  of  the 
whole  and  is  sent  down  to  the  plains  for  hnkka  pipes.  The  deo- 
ninydla  is  the  A.  utillissima  of  Edgeworth,  and  occurs  in  great 
abundance  in  the  snowy  range,  especially  in  the  upper  valley  of  the 
Pindar.  It  affords  excellent  material  for  matting,  baskets,  fishing- 
rods  and  the  like.  The  ym'-ninydla  is  the  yol  of  Bisahr,  with 
their  culms  eighteen  feet  high,  occurring  in  dense  clumps  of  a 
hundred  or  more  each.  Brandis  (p.  562)  gives  to  A.  falcata  a range 
of  4,500-10,000  feet,  ascending  to  12,000  feet  from  the  Ravi  to 
Nepal,  abundant  in  places,  gregarious,  often  forming  underwood  in 
moist  forests  of  Smithiana,  A.  Webhiana,  and  Quercus  seme- 
carpifolia.  It  flowers  in  May  and  the  seeds  ripen  in  August. 

2.  Thamnocalamus  spathijlorus,  Munro — liinydl. 

This  is  probably  the  kdli-ninydla  of  the  preceding  notice,  occur- 
ing  in  Danpur.  It  is  recorded  from  Deoban  in  Jaunsai’,  Dudatoli 
in  Garhwal,  and  Kumaun  at  elevations  8,000-11,000  feet.  T.  Fal- 
coneri,  Hook./.,  is  also  recorded  from  the  Madheri  pass  in  Kumaun. 
See  Brandis,  p.  563. 

3.  Dendrocalamus  strictus,  Nees. — Bdns. 

To  this  species  belongs  the  great  mass  of  the  bambus  exported 
as  minor  forest  produce  from  the  Jumna  to  the  Sarda.  For  the 
Garhwal  forests.  Dr.  J.  L.  SteAvart  gives  the  following  classification 
of  cut  bambus,  beginning  with  the  least  valuable  : 

1.  Chhaneju,  {chhaneju,  K.),  long  and  thin,  used  for  roofino- 

purposes.  ^ 

2.  Lathi  or  Idthichdr  {Idthi-hdha,  K.),  thicker,  shorter,  solid  for 
walking-sticks  and  clubs. 

3 Bdlu,  similar,  but  thicker,  for  sides  of  cots. 

4.  Kanerwa  {kanderu,  K.),  between  the  last  two  in  thickness 

but  chiefly  used  for  roofing  purposes.  " ’ 

- 5.  Sardicha  ( sardinchu,  K.),  much  thicker,  shorter,  hollow;  also 

used  for  roofing  purposes. 

6.  Dash'ttta,  similar,  but  much  longer. 
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7.  Bhengi  [hahnga,  K.),  tliiekost  of  all  and  loss  hollow,  used  for 
tent  and  dooly  i)oles.  See  further  Brandis,  p.  569. 

Bambus  form  the  most  important  i)ortion  of  the  minor  forest 
produce  of  all  the  forest  divisions  and  one  that  increases  in 
value  every  year,  but  it  is  to  the  materials  for  half-stuff  in 
paper-making  which  they  afford  that  we  wish  to  invite  attention 
here,  and  for  this  purpose  will  refer  to  a paper^  by  Mr.  J.  Routledge 
on  the  subject.  In  his  opening  paragraph,  he  writes  ; — “ Of 
all  the  fibre-yielding  plants  known  to  botanical  science  there 
is  not  one  so  Avell  calculated  to  meet  the  pressing  requirements 
of  the  paper-trade  as  ^ bambu,’  both  as  regards  facility  and 
economy  of  production  as  well  as  the  quality  of  the  ‘ paper- 
stock’  which  can  be  manufactured  therefrom.  Grown  under 
favourable  conditions  of  climate  and  soil  there  is  no  plant  which 
will  give  so  heavy  a crop  of  available  fibre  to  the  acre  and  no 
plant  that  requires  so  little  care  for  its  cultivation  and  continuous 
production.”  Attempts  have  been  made  in  England  to  obtain 
from  the  bambu  a half-stuff  or  pulp  for  paper  manufacture,  but 
these  have  failed  chiefly  from  using  the  plant  when  it  had  attain- 
ed to  some  degree  of  maturity  and  the  fibre  had  become  extremely 
dense  and  the  external  skin  hard  and  silicious.  In  this  state  the 
processes  for  softening  the  material  and  converting  it  into  pulp  by 
long-continued  boiling  or  digesting  in  very  strong  solutions  of  caus- 
tic alkali  at  a high  temperature  were  troublesome,  expensive,  and 
dangerous.  Mr.  Routledge  would  therefore  take  the  young  plant, 
and  by  a system  of  close  plantations  well  watered  and  systematical- 
ly cropped  ensure  successive  growths  available  for  preparation  into 
stock.  His  estimate  is  as  follows  : — “ Allowing  208  feet  square 
to  represent  one  acre  divided  into  (twelve  beds  each  96  x 26  feet 
with  twelve  paths  96'  x 8'8"  wide  and  one  intersecting  road  208' 

X 16'  wide,  leaves  a space  for  planting  equal  to  2,496  feet,  or 
29,952  feet  in  the  twelve  beds  ; allowing  the  stems  to  be  2 feet 
apart  and  (say)  only  12  feet  high,  we  have  7,488  stems,  which  at 
12tb  each  will  yield  40  tons  to  the  acre.”  Assuming  that  these 
40  tons  of  green  stems  will  lose  75  per  cent,  of  moisture  in  dryino- 
we  have  10  tons  of  dry  stems  to  the  acre,  which  will  yield  60  per 

1 Bamboo  considered  as  a paper-making  material,  by  T.  Routledge  : London 
1876.  ’ 
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cent.,  or  six  tons  of  unbleached  fibrous  paper-stock  baled  up  in 
merchantable  condition.  It  is  unnecessary  to  enter  into  Mr. 
Koutledge  s system  of  treating  the  bambu  for  the  manufacture  of 
papei-stock,  our  object  being  merely  to  show  that  a practical  paper- 
maker  considers  it  possible  to  turn  the  prepamtion  of  bambu  fibre 
into  a profitable  commercial  speculation.  Nothing  has  yet  been 
attempted  in  this  direction  in  India. 

WOODS. 

The  timber-producing  trees  of  the  Himalaya  of  tliese  pro- 
vinces are  sufficiently  described  in  the  admirable  work  of  Dr. 
Biandis  on  the  Fcyrest  I' lord  of  F^orth-^'Vest  and  Central  India,  to 

Timber  trees.  which  the  reader  must  be  referred  for 

descriptions  of  those  trees  noticed  hereafter 
and  of  those  which  do  not  claim  a reference  in  a work  like 
the  present  one.  The  forests  themselves  will  be  enumerated  in  the 
succeeding  chapter,  and  here  we  shall  only  refer  generally  to  their 
more  valuable  timber-products.  The  forests  below  the  hills  and 
those  clothing  the  outer  spurs  contain  sal,  sisu,  tiin,  and  trees  belong- 
ing to  the  genera  Acacia  lerminalia,  Anogeissus,  Adina,  and  StepJie- 
gyne,  besides  the  grasses  popularly  known  as  bambus,  all  of  which 
are  of  the  first  importance  for  house-building,  furniture,  agricultu- 
ral implements  and  boat- building.  From  them  is  derived  the 

greater  portion  of  the  revenue  in  the  State  forests,  and  omitting 
them,  there  would  be  little  of  any  practical  value  to  record.  In 
the  upper  hills,  the  conifers  clothe  almost  every  ridge  and  valley 
within  the  zone  of  arboreous  vegetation,  and  with  oaks  and  rhodo- 
dendrons, the  box,  maple  and  birch  afford,  if  proper  precautions  be 
observed,  an  inexhaustible  supply  of  every  class  of  wood  equal  in 
quality  to  that  procurable  in  Europe.  Tlie  sal  of  the  submontane 
tract  and  the  cedar  of  the  hills  are  held  in  the  highest  esteem  and 
have  been  much  worked  in  all  easily  accessible  forests,  but  there  are 
other  trees  that  afford  a timber  equally  suitable  for  most  of  the  pur- 
poses to  which  the  former  are  now  applied.  The  hdkli,  sain,  haldu, 
and  gosam  of  the  submontane  tract  and  some  of  the  oaks,  the  pine, 
spruce  and  fir  of  the  hills  give  very  valuable  timber  fit  for  every- 
thing except  perhaps  railway-sleepers,  and  it  will  be  necessary, 
should  the  existing  d(unand  continue,  to  call  on  the  reserve  of  these 
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trees  to  supply  all  common  wants.  This  can  best  be  done  by  rais- 
ing the  duty  on  the  more  valuable  timber,  and  the  sooner  a move- 
ment of  this  so.t  is  made,  the  better  it  will  be  for  the  future  of  the 
sal  and  deodar  forests,  which  now  require  rest  and  care.  Bambus 
have  already  been  sufficiently  described  on  a previous  page  (p.  809) , 
and  it  will  not  be  necessary  to  notice  them  further  here.  We  shall, 
therefore,  restrict  ourselves  to  a brief  description  of  the  most  impor- 
tant trees  in  the  forests  of  the  submontane  tract  and  of  the  coni- 
fers, oaks,  and  a few  other  timber  trees  in  the  hills.  All  of  these 
have  an  ascertained  value  and  are  the  chief  sources  of  the  timber 
supply  for  the  plains. 

Shorea  robusta,  Goertn. — Sal,  kanddr,  sdkhu  (plains).  Brandis, 
26  : Hook.,  I.,  306.  The  sal  occurs  along  the  foot  of  the  hills  from 
the  Jumna  to  the  Sarda  and  also  in  the  Duns.  It  ascends  the  hills 
in  places  to  3,000  feet  and  is  found  in  the  valleys  to  a great  dis- 
tance inland,  notably  along  the  Sarju  and  Ramganga.  It  is  the 
most  valuable  and  most  sought  after  of  all  the  timber  trees  of  the 
submontane  forests  and  from  time  immemorial  has  been  exported 
to  the  plains.  It  is  usually  the  characteristic  tree  of  the  tracts 
which  it  affects,  and  though  other  trees  occur,  the  sdl  predominates. 
In  the  Path  Dun  and  other  places  where  pure  sdl  forests  exist  and 
thrive,  the  soil  is  usually  composed  of  alluvial  deposits,  and  drift  in 
the  valleys  and  plateaus  and  sandstone  or  conglomerate  interspersed 
with  blue  shale  on  the  ridges.  Brandis  notes  that  the  climatic  con- 
ditions favourable  to  its  growth  are  a rainfall  of  40-100  inches  and  a 
mean  temperature  during  the  four  seasons  within  the  following 
limits: — cold-season,  50-70°:  hot  season  77-85°:  rainy  season, 
80-88°:  autumn,  74-77°.  The  sdl  grows,  as  a rule,  to  a height 
of  60  to  90  feet  with  clear  stems  30-40  feet  long  and  6-8  feet  in 
girth.  Further  east  under  Nepal  it  attains  much  larger  proportions 
and  measurements  are  recorded  of  trees  100-150  feet  in  height 
and  20-25  in  feet  girth.  Captain  Wood  has  estimated  the  growth 
to  be  on  an  average  (in  the  Oudh  forests)  54  feet  in  65  years  and 
72  feet  in  95  years.  The  wood  is  reddish  coloured,  coarse-grained . 
even-fibred,  hard,  strong,  tough,  and  so  heavy  that  it  cannot  be 
transported  by  Avator  without  the  aid  of  floats.  The  average  weight 
of  a cubic  foot  is  50-60fb. — with  variations  40-69tb. — and  its  specific 
gravity  is  over  1,000.  The  transverse  strength  as  ascertained 
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fiom  numerous  experiments  varies  from  609  to  972.  Baker  found 
that  a six-feet  bar,  two  inches  square,  broke  at  12381b.,  and  Brandis 
also  records  a number  of  experiments. 

Cedrela  Toona,  Roxb. — 2\hi,  tuni.  Brandis,  72.  The  tun  is 
not  now  very  common  west  of  the  Ramganga  except  in  the  low 
moist  valleys  leading  into  the  Patli  Diin  and  in  parts  of  the  east^ 
ern  Delira  Dun,  and  even  to  the  east  of  that  river  the  reserves  have 
been  denuded  of  most  of  the  mature  trees.  The  t'd.n  attains  a height 
of  60-70  feet,  with  a girth  of  6-10  feet.  The  heartwood  is 
close-grained,  hard,  capable  of  taking  a high  polish  like  mahogany, 
and  when  properly  seasoned  is  deservedly  known  as  an  excellent 
furniture  wood.  A cubic  foot  weighs  29-36tb,  and  the  co-efficient 
of  transverse  strength  ranges  from  420-560.  In  one  of  Baker’s 
experiments,  a six-feet  bar,  two  inches  square,  broke  at  800fb. 
Stewart  notes  the  interesting  fact  that  in  the  small  family  to  which 
the  tun  belongs  there  are  four  other  valuable  timber-trees,  only 
one  of  which,  the  mahogany  [Sioietenia  Mahogani),  is  extra- Indian. 
The  others  are  Satin-wood  {Gkloroxylon  Swietenia,  D.  0.)  ; rohuna 
{Sioietenia  fehrifuga,  Roxb.),  and  Chittagong  wood  {Chiclcrassia 
tabularis,  A.  Juss.),  all  of  which  are  indigenous  in  Southern  India 
and  the  last  also  in  Eastern  Bengal.  The  tun  ranks  as  a first-class 
timber  in  the  forest  tariff.  The  wood  of  C.  serrata,  Royle  (Bran- 
dis, 73)  the  data  of  Kumaun  and  ‘ bastard-toon  ’ of  Europeans,  is 
of  a lighter  colour  than  that  of  the  true  tun  and  is  used  in  the  hills 
for  house-building  and  the  like. 

Schleichera  trijuga,  Willd.— gausam,  kosam.  Bran- 
dis, 105.  This  tree  occurs  in  the  Siwalik  tracts  and  Duns,  ascend- 
ing the  valleys  to  3,000  feet.  It  attains  a height  of  60-70  feet 
and  a girth  of  5-6  feet.  Tlie  wood  is  reddish  brown,  close-grained, 
tough,  hard  and  heavy,  and  weighs  66-70tb.  to  the  cubic  foot. 
It  is  much  used  for  the  crushers  {cJiuran)  for  oil  and  sugarcane 
mills,  pestles,  rollers,  agricultural  implements  and  carts,  and  all 
work  in  which  toughness  and  strength  are  desirable. 

Dsblbsrgidi  Sissoo,  Roxb. — Shisham,  sissu.  Brandis,  149  : 
Hooker  II.  231.  The  sisu  occurs  throughout  the  submonhine 
tract  and  Duns  in  moist  places  on  the  banks  of  streams  and  on 
islands  in  the  rivers.  It  attains  a height  of  40-60  feet,  with  a 
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girtli  of  (),  and  in  very  rare  cases  up  to  12  feet.  The  sap-wood  is 
light  coloured  and  the  heart-wood  is  of  a deej)  brown  colour,  close- 
grained,  hard  and  capable  of  taking  a high  polish.  A cubic  foot  of 
seasoned  wood  weighs  45-501b.,  of  unseasoned  wood  (34-70fb. 
The  co-efficient  of  transverse  strength  ranges  from  700  to  000,  be- 
ing superior  to  nearly  all  other  woods.  A six-feet  bar,  two  inches 
square,  broke  at  1,1041b.  in  one  of  Baker’s  experiments.  Sim  is 
useful  for  all  work  requiring  strength  and  elasticity,  and  is  much 
employed  for  furniture,  house-building,  boat-building,  carts,  beds, 
saddle-frames,  and  agricultural  implements.  It  is  considered  a 
first-class  wood  in  the  forest  tariff’. 

Ougeinia  dalbergioides,  Benth.;  Dalhergia  Oogehiensis,  Roxb. 
— Sdndan,  s<inan,  chdndan.  Brandis,  146  : Hooker,  II.,  I6I.  It 
occurs  chiefly  in  the  valleys  of  the  outer  hills,  ascending  to  5,000 
feet  and  attains  a height  of  40-50  feet  with  a girth  of  3-5  feet 
and  occasionally  7-8  feet.  The  wood  is  close-grained,  hard, 
strong,  tough,  and  very  durable.  A cubic  foot  weighs  57-601b., 
aud  it  is  much  valued  for  wheels,  ploughs,  furniture  and  indoor 
household  work.  It  is  one  of  the  first-class  timbers  in  the  forest 
tariff. 

Acacia  Catechu,  Willd.;  Mhnosa  Catechu^  Linn.,  M.  Sundra, 
Roxb. — Khair.  Brandis,  186.  The  khau'  occurs  along  the  sub- 
montane tract  and  in  the  Diins,  ascending  the  valleys  to  3,000  feet. 
It  has  been  much  worked  for  the  extraction  of  kath,  and  in  the 
more  accessible  tracts  few  larije  trees  remain.  It  athiins  a height 
of  30-40  feet,  Avith  a girth  of  4-6  feet  and  occasionally  8-10 
feet.  The  heart-wood  is  of  a deep  red  colour,  close-grained,  Iiard, 
tough,  elastic  and  heavy.  It  is  admirably  suited  for  crushers 
{cJnh'an)  for  oil  and  sugarcane  mills,  and  for  this  purpose  yields 
only  to  the  tamarind.  It  is  also  largely  used  for  axles,  pestles,  pins, 
plough-shares,  cotton-rollers,  Avheels,  bovA'S,  spear-handles  and  the 
like,  and  is  one  of  the  most  valuable  of  the  second-class  Avoods.  Its 
product,  kath,  has  been  noticed  elseAvhere  (p.  775). 

Terminalia  tomentosa,  W.  et  A.;  T.  cremdata  and  coriacca, 
W.  et  A.;  Peiitaptcra  cremdata,  coriacea,  and  tomentosa,  Roxb. — 
Sain,  dsin,  asain,  sdj.  Brandis,  225.  This  tree  is  common  in  the 
.submoutaue  tract  aud  the  Dims,  attaiuing  a height  of  80-100  feet, 
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■with  a girth  of  8-10  feet.  The  heart-wood  is  dark-brown,  tough, 
stiong,  elastic,  and  very  durable.  A cubic  foot  of  seasoned  wood 
weighs  601h,  varying  from  50-70th.  The  co-efficient  of  transverse 
strength  is  860,  varying  from  591-1,104.  In  one  of  Baker’s 
expel  imeiits  a bar  six  feet  long  and  two  inches  square  broke  at 
903ft.  It  is  used  for  indoor  household  work,  carriage  shafts, 
agricultural  implements,  rice-pestles  and  boat-building,  and  is  one 
of  the  best  of  the  second-class  woods  now  coming  into  general  use. 

Terminalia  Chebula,  Retz.— //ar,  harara.  Brandis,  223.  This 
tree  occurs  in  the  Siwalik  tract  and  outer  hills  ascending  to  5,000 
feet  and  along  the  hot  valleys  in  the  interior.  It  attains  a height 
of  60-80  feet  and  a girth  of  5-10  feet.  A cubic  foot  of  seasoned 
wood  weighs  54-60H).  The  timber  is  of  a brownish  colour,  close- 
grained,  heavy,  capable  of  taking  a high  polish  and  fairly  durable. 
It  is  used  for  furniture,  indoor  household  work,  and  agricultural 
implements.  7.  belerica,  Roxb.,  the  hahera  of  the  submontane 

tract,  yields  an  inferior  wood,  of  little  value,  though  used  for 
planks. 

Anogeissus  latifolia,  Walk,  Conocarpun  latifoUa,  Roxb. — Dhau- 
ri,  hdkli,  dhdwa.  Brandis,  227.  This  handsome  tree  is  common 
over  all  the  submontane  tract  and  is  found  in  Debra  Dun,  imparting 
a fine  copper  tint  to  the  foliage  of  the  forests  in  winter.  It  attains 
a height  of  60-70  feet,  with  a girth  of  6-9  feet.  The  timber  is 
close-grained,  of  a brown  colour,  hard,  tough,  and  elastic.  A cubic 
foot  of  the  seasoned  wood  weighs  57-651b,  and  of  the  unseasoned 
wood  75-80Ib.  The  co-efficient  of  transverse  strength,  according 
to  Skinner,  is  1,220,  but  is  placed  much  lower  by  others.  From 
its  elasticity,  the  hdJdi  variety  is  especially  fitted  for  cart-poles, 
axles,  axe-handles  and  the  like,  and  it  is  gradually  coming  into 
great  demand  as  the  prices  of  the  superior  timbers  have  risen.  It 
is  well  fitted  for  all  house-building  and  agricultural  purposes, 
though  said  to  be  not  very  durable  when  exposed  to  moisture.  The 
bark  of  the  bakli  variety  appears  to  be  of  a lighter  colour  than  that 
of  the  dhaiiri  variety,  while  the  leaves  are  smaller  and  it  grows  to  a 
greater  height. 

Adina  cordifolia,  H./.  et  Benth.;  A^amlea  cordifoHa,  Roxb.— 
IIMu.  Brandis,  263.  The  haldu  occurs  abundantly  in  the  open 
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plain  along  the  foot  of  the  hills  from  the  SAnla  to  the  Ramganga 
and  less  commonly  westwards  throngh  the  Dehra  Dnn  to  the  Jum- 
na. It  ascends  the  valleys  to  3,()0()  feet.  It  is  not  gregarious  and 
is  remarkable  for  its  trunk  being  often  buttressed  like  that  of  the 
semal.  Trees  GO-IOO  feet  high  and  with  a girth  of  10-18  feet 
are  not  uncommon  in  the  Bhabar.  Tiie  average  weight  per  cubic 
foot  is  421b.,  varying  3()‘3-4ytb.  The  co-efficient  of  transverse 
strength  is  about  700.  The  wood  is  yellow,  smooth  fibred  and 
fine-grained  and  is  fairly  durable.  It  seasons  well,  works  easily 
and  takes  a fine  polish,  and  is  suitable  for  turnery,  though  some- 
times apt  to  Avarp  and  crack.  It  is  now  much  used  for  indoor 
household  work,  planks,  boxes,  the  keels  of  boats,  combs,  writing- 
tiiblets,  gun-stocks,  and  agricultural  implements. 

Stephegyne  parvifolia,  Korth.;  Xauclea  porvifolia)  Roxb. — ■ 
Kahn,  kangai,  phaldu.  Brandis,  2G2.  This  tree  is  gregarious, 
though  occasionally  met  solitary  in  the  open  plain.  It  grows  to  a 
height  of  50-60  feet,  though  specimens  of  80  feet  have  been 
recorded  and  the  average  girth  is  6-7  feet.  The  weight  of  a cubic 
foot  of  sea  soiled  timber  is  35-47Ib.,  of  green  timber  541b.,  and  the 
co-efficient  of  transverse  strength  is  586-683.  The  timber  is 
durable  if  not  exposed  to  moisture  and  is  applied  to  the  same 
purposes  as  the  preceding.  This  and  all  other  woods  of  the  sub- 
montane forests,  except  sal,  sissu,  tiin,  and  sdnclan  come  under  the 
desifjnation  ‘ Katrnkh.’ 

O 

Quercus  semecarpifolia,  Smith— /mrsA?/,  sanj.  Brandis,  470. 
This  species  occurs  at  high  elevations  8,000-1 0,0o0  feet.  Madden 
records  it  at  Naini  Tab  It  attains  a height  of  70-80  feet,  and  a o-irtli 
of  7-8  feet  is  not  rare.  It  grows  slowly  and  gives  a hard,  lieaA'y  tini- 
lier  that  will  not  easily  bear  export,  but  on  the  spot  is  used  for  house- 
building, bedsteads,  poles,  helves  and  ploughs.  It  is  said  to  warp  on 
exposure  and  to  be  liable  to  the  attacks  of  insects. 

Quercus  lanuginosa,  Don. ; Q.  lanata,  Walk— rai-hdnj. 
Brandis,  481.  Ihis  species  occurs  at  biaini  Tal  and  a few  other 
places  in  Kumaun,  6,000-7,500  feet.  The  word  is  of  a greyish- 
brown  colour,  hard  and  very  heavy,  and  is  not  easily  worked”  It 
is  much  liable  to  the  attacks  of  a small  black  hynienopterous 
insect  which  often  riddles  it  conijilctelv  in  a few  years. 
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Quercus  dilatata,  Royle  ; Q.  florilmnda,  Lind. — TUorvj,  hilonj, 
morn.  Brandis,  482.  This  species  is  common  on  the  outer  ranges 
from  the  Jumna  to  the  Sarda  at  4,500-9,000  feet.  Pearson 
notices  the  noble  forests  of  this  oak  in  the  valleys  of  the  Bhagirathi 
and  Jumna  rivers.  It  attains  a height  of  80-90  feet  and  a girth 
of  8-9  feet,  and  Madden  records  one  100  feet  in  height  and  19'  8" 
in  girth.  The  wood  is  of  a brownish  colour,  hard,  durable  and 
heavy.  It  is  used  for  agricultural  purposes  and  house-building 
and  is  considered  the  best  of  all  the  oaks  for  carpentry. 

Quercus  incana,  Roxb.— Brandis,  482. 

This  species  is  common  on  the  outer  hills  from  the  Jumna  to 
the  Sarda.  It  generally  attains  a height  of  20-30  feet,  with  a girth 
of  4 — 5 feet.  The  wood  is  used  for  house-building  and  agricultural 
purposes  and  ranks  second  to  the  preceding  in  popular  estimation. 
Madden  records  Q.  annulata,  underthe  names  ^phaliaut'  or  ‘ phaniat,' 
as  occurring  in  Naini  Tal ; it  is  the  pharonj  of  Eastern  Garhwal. 

Buxus  sempervirens,  Linn.;  B.  Wallichiana,  Baillon.— Box  — 
PdpaA.  This  tree  occurs  in  the  upper  hills  at  6,000-8,000  feet 
and  is  common  in  the  Bhagirathi,  Jumna,  and  Tons  valleys.  The 
wood  is  very  close-grained,  hard  and  heavy,  weighing  60-651b. 
per  cubic  foot,  and  selected  pieces  are  fitted  for  all  the  purposes 
to  which  European  box  is  applied. 

^C6r  oblonguin,  Linn.  Patanplxyci^  TciTiiiuli.  Brandis,  110 
This  species  occurs  up  to  6,000  feet  in  the  great  valleys.  It  is 
used  for  agricultural  implements  and  from  its  knots  some  of  the 
better  wooden  drinking-cups  exported  to  Tibet  are  made.  A consi- 
derable number  of  these  cups  are  made  from  the  knots  of  A.  pictnm 
Thunb.,  which  is  common  in  the  hills  above  7,000  feet,  and  is  also 
used  for  agricultural  })urposes  and  house-building. 

Betula  acuminata,  Wall.— Hiimilayan  ^\ro\\—Pmja-udish  or 
ntis,  Brandis,  458.  This  tree  occurs  in  sheltered  places  6,500- 
10,000  feet  on  all  the  outer  ranges.  The  wood  is  close-grained 
and  takes  a fine  satin  polish.  It  is  particularly  good  for  panels  for 
doors,  and  the  examples  in  the  Government-house  at  Naini  Tal 
show  that  it  is  a valuable  acquisition  for  ornamental  work.  The 
alder,  known  as  ^ xidish,’  is  the  Alnus  nepalensis,  Don.,  which 
occurs  at  lower  elevations  and  is  also  used  for  house-building  pur- 
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poses  and  gives  a fair-sized  log,  from  which  planks  may  be  cut  for 
tea-boxes  and  the  like.  The  wmod  is  light  and  somewhat  brittle,  but 
takes  a satiny  polish  like  the  birch.  The  people  towards  the  snows 
use  the  bark  of  the  silver  birch  {Betala  Bhojpatra,  Wall.;  Brandis, 
457)  for  writing  and  packing  in  place  of  paper, 

CONIFERS. 

As  already  noticed,  the  conifers  constitute  the  most  valuable 
section  of  the  timber-producing  trees  of  the  upper  Himalaya  both 
for  quantity  and  quality.  In  many  parts  of  the  country  they 
occur  in  unbroken  masses  extending  over  many  miles  and  present 
a scene  of  magnificent  grandeur  unknown  elsewhere.  Each  species 
has  its  own  peculiar  beauty,  but  perhaps  the  wide-spreading  cedar 
with  its  branches  almost  reaching  to  the  ground  is  the  finest  and 

well  deserves  the  epithet  ‘divine-tree’  given 
Conifers.  ^ Hindu  poets  and  still  in 

common  use  to  designate  it  from  Kashmir  to  the  Ganges.  We 
have  added  Stewart’s  analytical  key  to  the  conifers  and  a list  of 
vernacular  synonyms  compiled  from  the  writings  of  Cleghoru, 
Madden,  Stewart,  and  Brandis,  which  seem  necessary  in  order  to 
understand  the  very  confusing  local  nomenclature  : — 


Analytical  hey  to  the  chief  arhoreous  Conifers  of  the  North- Western  Himalaya  hy  the  late  J.  L.  Stewart,  M.D. 
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Pinus  longifolia,  Tioxb. — Long-leaved  pine.  Madden,  J.  AgiL- 
Hort.  Soc.  Cal,  VIL,  75  : Brandis,  506  : Cooke,  125  : Roxb.,  677. 

Idle  long-leaved  pine.  CMr  (in  Sanskrit  “ kshira,”  or  “ milk”), 
mla  (Sansk.  sarala,  “ Straiglit”)  in  Kumaun  ; kolon,  Man,  Main  in 
Garb  will ; saral  in  Jaunsar ; thansa  above  the  Dun  ; dlnUp  in  Ondh. 
To  the  west  of  Garhwal  the  name  chir  or  chil  is  applied  to  P, 
e.vcelsa,  except  in  Kunaor,  where  P.  longifolia  preserves  the  name 
chir  with  the  indigenous  affix  ‘ sthV  or  ‘ shthi’  (M.) 

The  chir  occurs  all  through  the  Ivumaun  Division,  dividing  the 

Distribution  forest  with  oak,  from  1,600  feet  above  the  level 

of  the  sea  at  Sitakoti,  eight  miles  above  Deo- 
prayag  in  Garhwal,  to  7,200  feet  on  the  Pindar  river.  The  limits 
at  which  it  is  found  vary  much  in  different  parts  of  the  Himalaya 
between  Afghanistan  and  the  Tfsta,  and  ajiparently  the  upper 
limit  descends  the  further  east  we  proceed  from  Kumaun.^  As  a 
1 ule,  however,  2,500  feet  is  the  lowest  height  at  which  it  seems  to 
flourish.  The  chir  appears  to  have  the  power  of  driving  out  all  other 
vegetation  from  the  tracts  it  occupies,  and  forests  of  these  trees  are 
interpersed  only  with  scanty  underwood  of  the  smallest  shrubs. 
Madden  and  Brandis  note  the  curious  phenomenon  observable  in 
many  of  these  pines  in  Kumaun.  This  consists  in  the  spiral  arrange- 
ment of  the  bark  and  woody  fibre,  the  coils  being  sometimes  as  much 
compressed  as  those  of  an  ordinary  corkscrew,  and  in  some  instances 
the  stem  itself  is  thus  distorted.  Straight  trees  are  found  mixed 
with  these  contoited  specimens  in  the  same  forest  in  Kumaun,  and 
they  do  not  appear  to  occur  in  Garhwal  or  in  the  higher  ranges  in 
Kumaun.  The  straight  variety  is  known  in  Kumaun  by  the  term 
sapin.  The  wood  of  the  straight  variety  is  usually  of  a reddish  white 
colour,  and  is  preferred  for  building  purposes,  as  the  other  is  liable 
to  warp  and  split  in  working,  though  in  the  log  form  capable  of 
liearing  heavy  strains.  It  is,  however,  rarely  used  except  as  fuel. 
Dr.  Jameson  thinks  the  crooked  variety  is  confined  to  localities  with 
a southern  aspect  and  under  5,000  feet,  but  the  fact  remains  that 
crooked  and  straight  trees  occur  in  the  same  forest^ with  the  same 
aspect,  as  may  be  observed  near  Ganai  and  Py  lira. 

» Hooker  gives  the  upper  limit  in  Sikkim  as  2,000-2,600  feet-  Grifith  fives 
the  lower  limit  in  Bhutan  at  1,800-2,000  feet.  At  Kamesar  bridge  on  the  Sarin 
in  Kumaun,  1,600  feet  above  tlie  sea,  it  descends  to  within  a few  hundered  yards 
of  the  river. 
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The  forest  survey  of  18G5-66  estimated  the  total  area  under 
cMr  as  413,050  acres  in  Kuniaun  and  152,204 
Webber  S survey.  Garliwiil.  Many  acres  of  forest  contain 

20  large  and  50  small  trees  per  acre  ; but  in  a square  mile  tho 
bare  places  bring  down  the  average  to  20  trees  per  acre.  First- 
class  trees  are  those  having  a girth  at  five  feet  from  the  ground  of 
eight  feet  and  over  ; second  class  have  a girth  five  to  eight  feet ; 
third  class,  two  feet  to  five  feet,  and  fourth  class  under  two  feet. 
The  first-class  trees  average  about  one-twelfth,  the  second  about 
one-fifth,  and  the  third  about  one-third  of  the  total  number  per 
acre.  This  would  give  a total  of  about  twelve  million  clur  trees  in 
the  Kumaun  Division,  of  which  one  million  beiong  to  the  first 
class. 


The  forests  lying  along  the  Gumti,  western  Ramganga  and  east- 
ern liamganga  approximately  contain  the  following  trees  : — 


Trees  per  acre. 

Acres. 

1st. 

2nd. 

3rd. 

4tlu 

Sources  of  the  Oumti  towards  Baijnath  ... 

61,440 

3 

6 

5 

7 

Upper  Sarjti  from  Kapkot  and  Pliungar  42,380 

2 

4 

6 

6 

valley  to  Hagesar. 

Middle  Sarju  from  Bagesar  to  Naini  bunga- 

28,280 

1 

3 

5 

7 

low. 

Lower  Sarju  and  Ramganga  from  Naini 

2 

3 

5 

7 

40,020 

to  junction  with  thr.  Kali. 

Middle  western  Ramganga  from  Ramari  .. 

11,790 

1 

2 

6 

7 

Lower  western  Ramganga  and  Katyur 

22,986 

1 

2 

4 

7 

river. 

Between  Bino  and  the  Ramganga  beyond 

32,300 

2 

6 

8 

12 

Lohba. 

Between  Badhangarh  and  Latugarh 

16,000 

3 

12 

12 

12 

In  the  Tarag  Tal  valley  ... 

6,760 

2 

12 

9 

12 

In  the  Giimti  valley 

8,960 

3 

10 

10 

7 

To  the  west  of  Bud  la  Kidar  and  Bikya-kc- 
sain,  to  the  east  of  Miisi  bungalow. 

The  Soni  jungle  ... 

11,460 

1 

3 

7 

13 

2,660 

4 

6 

^ 1 

31 

Nearly  all  these  trees  grow  on  slopes  rising  from  the  river-beds, 
and  near  enough  to  repay  the  cost  of  cutting  and  launching.  Tlie 
trees  on  the  upper  western  Ramganga  and  its  tributaries  are  mostly 
twisted,  though  towards  Biingidar  they  are  straiglit  and  so  placed  as 
to  be  easily  shot  into  the  Bino  river.  Following  the  stream  of  tho 
Ramganga,  the  north-cast  banks  from  Garoth  down  to  Bagri  have 
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first-class  timber  covering  all  the  slopes  of  the  Badhangarh  and 
Gopalkot  ranges,  and  could  be  easily  worked  into  the  Ramganga. 
The  Syuni  jungle  near  Chaim  Debi  is  one  of  the  finest  in  Kumaun. 
The  large  trees  have  all  straight  boles  without  a knot  and  Avith  inucli 
red  wood.  The  soil  is  light,  micaceous  sand  on  loose  beds  of  earth 
and  stones,  which  appears  to  be  eminently  suited  to  the  cMr.  In 
Garhwal  there  are  extensive  cMr  forests  in  the  valley  of  the  Alak- 
nanda  and  along  the  Pindar  from  Chuding  (4,800  feet)  to  Gwaldam 
(4,300  feet),  a distance  of  thirteen  miles.  In  the  three  upper  miles  the 
timber  is  small,  but  lower  down  there  are  fine  straight  trees  close  to 
the  river-bank,  and  a flat  near  Chiringa  suitable  for  a timber  depot. 
All  along  here  and  up  the  Kailganga,  for  two  miles,  the  forest  could 
easily  be  worked.  The  forests  on  the  Mandakini  and  Madmahesvar 
rivers  have  been  worked  for  railway  sleepers,  but  in  many  places  the 
timber  is  too  remote  from  the  river  for  removal.  The  forests  aloim  the 
Nayar  and  Chhiphalghat  rivers  are  extensive  and  yield  good  straight 
timber. 

In  native  Garhwal  there  are  almost  inexhaustible  forests  of  c/uV, 
along  the  Bhagirathi  between  Sainsu,  some  twenty  miles  above  Tihri 
and  Bhatwari,  a distance  of  fifty-five  miles.  There  are  numerous 
patches  along  the  head-waters  of  the  Jumna  and  the  Tons,  and  the 
left  banks  of  both  rivers  are  clothed  Avith  one  immense  forest 
capable  of  supplying  all  possible  wants.  Describing  these  forests 
Colonel  Pearson  writes:— “It  would  be  difficult  adequately  to 
describe  the  enormous  seas  of  chir  forest  Avhich  line  its  bank.  In  these 
the  trees  must  be  numbered  not  by  thousands  but  by  hundreds  of 
thousands,  and  many  of  them  are  of  huge  size.”  The  loAver  hills 
toAvards  the  Dun  and  the  SiAvaliks  themselves  contain  large  quanti- 
ties of  pine,  and  taking  the  entire  forest  area  of  the  hills,  the  long- 
leaved pine  may  be  considered  the  characteristic  tree  for  quantity, 
but  for  quality  it  ranks  beloAv  several  other  conifers.  The  great 
object  at  present  is  to  find  some  inexpensive  process  for  preserving 
it  from  the  effects  of  exposure  by  creosoting  or  covering  it  Avith  a 
permanent  silicious  coating.  The  chir  grows  even  in  the  plains  and 
specimens  can  be  seen  at  Meerut  and  Saharanpur.  It  occurs,  as  Ave 
shall  see,  in  every  sub-division  in  the  hills  in  abundance  and  in 
places  from  Avhich  it  can  be  easily  removed.  It  is  often  used  for 
boat-building,  but  boats  made  of  it  seldom  last  for  more  than  seven 
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or  eight  years.  Where  deoddr  can  be  procured  for  the  outside  and 
chir  for  the  inside  the  combination  is  excellent.  CMr  is  easily 
worked  into  planks  and  beams  and  does  well  for  interior  work  in 
iiouses.  The  bark  is  used  in  the  preparation  of  charcoal  for  smelt- 
ing iron.  The  knotty  wood  is  used  for  torches,  and  the  charcoal  of 
the  burned  leaves  with  rice-water  makes  a fair  ink.  The  growth  of 
this  pine  may  be  calculated  from  observing  the  number  of  rings 
contained  in  a transverse  section  of  the  trunk.  Of  eight  trees  taken 
as  a fair  sample,  Mr.  Webber  considered  the  largest,  nine  feet  in  girth 
and  200  feet  high,  to  be  264  years  old,  and  others,  with  an  average 
girth  of  5 '7"  at  five  feet  from  the  ground  and  a height  of  93  feet, 
to  be  154  years  old.  The  growth  is  fairly  rapid,  averaging  four  or 
five  rings  to  tlie  inch.  In  the  TuragTal  valley  a fallen  tree  at  five 
feet  from  the  ground  girthed  13' 6'^,  and  at  66  feet  from  the  ground 
the  girth  was  ten  feet.  The  extreme  height  was  169  feet,  of  which 
over  100  feet  were  clear  of  branches. 

The  following  table  gives  the  measurements  of  several  trees  near 
Ranikhet ; — 


Rings. 

Age 

Girth  at 
6 feet 
from 
ground. 

Girth 

Aspect. 

Heart. 

Sap. 

in 

years. 

at  60 
feet. 

Height. 

Locality. 

K.  W. 

16 

60 

65 

Ft. 

3 

in. 

3 

Ft.  in. 
I 0 

76 

Ranikhet. 

S. 

106 

145 

251 

8 

0 

6 0 

120 

Elevation  6,000  feet. 

N. 

104 

100 

204 

7 

0 

6 0 

110 

N. 

110 

154 

264 

9 

0 

7 3 

120 

Syuni. 

S. 

62 

23 

76 

3 

8 

76 

Mansi  mica  rock. 

S.  E. 

80 

46 

126 

6 

6 

• •• 

100 

Ditto  sandstone  rock. 

N.  W. 

28 

52 

80 

4 

6 

... 

60 

Shaitungarh. 

N.  W. 

80 

00 

170 

7 

6 

• • • 

80 

Ditto. 

S. 

96 

90 

186 

7 

8 

ISO 

Pachrar  nadi. 

The  following  fiible  shows  the  result  of  experimenis  made  in 
Alniora  in  1844  towards  ascertaining  tlie  transverse  strength  of 
chir.  As  far  as  No.  10  the  distance  between  the  su])ports  was  four 
feet,  and  the  bars  used  were  two  inches  square.  From  11  to  20 
the  distance  between  the  supports  was  increased  to  eiglit  feet, 
the  depth  of  the  piece  used  to  2^  inches  and  the  breadth  to  3 
inches  : — 
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Number. 

Specific 

gravity. 

Weight  pro- 
duciug  deflec- 
tion of 

Break- 

ing 

vrcight. 

Remarks. 

i inch  lb. 

lb. 

1 

•645 

640 

1,000 

Broke  at  a knot. 

2 

'670 

624 

1,144 

Red  coloured  and  rather  knotty. 

3 

•662 

668 

940 

) 

4 

•696 

1,112 

1,372 

1 T 

5 

•696 

1,000 

1,444 

> Large  coarse  grained. 

6 

•670 

1,036 

1,420 

1 

7 

•634 

820 

1,132 

8 

•673 

940 

1,288 

9 

•710 

1,036 

1,540 

10 

•600 

764 

1,304 

Apparently  the  best  piece,  though  all 

1 inch.  2 inph. 

were  very  good. 

11 

•666 

412  792 

1,168 

Coarse  grain. 

12 

•726 

680  1,324 

1,76S 

Quite  free  from  knots. 

13 

•707 

636  1,288 

1,744 

A few  small  knots. 

14 

•616 

484  976 

1,766 

No  knots. 

16 

•626 

668  1,132 

1,420 

Good  wood,  but  broke  at  a small  knot. 

16 

•691 

466  844 

1,168 

17 

•685 

400  764 

1,208 

18 

•676 

490  1,036 

1,648 

Very  evenly  and  fine  grained. 

. 19 

•601 

344  680 

1,168 

20 

•662 

484  904 

1,300 

The  quality  of  the  timber  varies  with  the  locality  in  which  it 
has  been  raised,  the  slow-growing  timber  of  the  upper  and  colder 
regions  being  much  better  than  that  of  the  rapid-growing  timber  of 
the  hot  valleys,  and  from  this  fact  maybe  derived  an  explanation  of  Ihe 
difference  in  the  results  of  experiments  as  to  its  strength  and  weight. 

Pinus  Gerardiana,  Wallich.  Neoza  pine  : Gerard’s  pine.  The 
r/w,  ri  of  Kunaor ; shangti  of  lower  Kunaor  : neicr  further  down  the 
Satlaj  ; ruminche,  roniimchi  of  Shipki  and  Hangrang ; ronecha, 
rolecha  of  Juhar  in  Kumaun;  neoza  (the  seeds). 

The  Gerard’s  pine  is  found  between  Malari  and  Bampa  in  the 
Dhauli  valley  in  Garhwal,  which  seems  to  be  its  eastern  limit,  and 
locally  in  the  upper  valleys  of  the  Tons  and  Jumna.  It  is  generally 
associated  with  the  cedar  and  is  probably  the  sanauhar-saghar  or 
‘lesser-pine’  of  Afghanistan,  its  height  seldom  exceeding  50  feet. 
It  rarely  gives  a larger  girth  than  eight  feet  and  is  preserved  for 
its  seed,  which  are  collected  and  eaten  and  form  a part  of  the 
chilglioza  of  the  bazars.  Brandis  notes  that  the  wood  is  used  for 
the  hook  which  supports  the  passenger’s  seat  on  the  single-rope 
swing-bridge.  Baskets  and  rough  water-buckets  are  made  from 
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the  bark.  The  cones  are  plucked  before  they  open  and  are  heated 
to  make  the  scales  expand  and  to  get  the  seed  out.  The  seeds  are 
about  an  inch  long, nearly  cylindrical,  with  little  or  no  wing,  and  are 
very  palatable  with  a slight  and  not  unpleasant  flavour  of  turpentine. 
LarfJ-e  quantities  of  the  seeds  are  stored  for  winter  use,  and  they  form 
a staple  food  of  the  Kunaoris,  amongst  whom  the  proverb  is  current, 
‘ One  tree,  a man’s  life  in  winter.’  The  range  varies  from  5,800 
feet  (on  the  Marru  river)  to  12,300  feet  near  Sungnam.  In  Garh- 
wal  it  occurs  between  6,000  and  10,000  feet. 

Pinus  excelsa,  Wallich,  P.  Griseb.;  P.  pendula,(jiY\W. — 

Lofty  pine.^  Chil,  chir,  cMlu^  to  the  west  of  Jaunsar,  wherever 
P.  loiujifolia  is  known  by  the  name  salla ; chila  and  kurchilla  in 
Garhwal ; kail  and  chil  in  Jaunsar  ; dol  ckilla  in  Kumaun  ; rdisalla 
in  Central  Kumaun ; Hm  in  Byiins ; lamshhuj  amongst  the  Bhotiyas 
of  Darma.  Madden,  Jour.  Agri.-Hort.  Soc.,  Cal.,  VII.,  80  : Bran- 
dis, 510  : Cooke,  824. 

This  pine  occurs  in  Upper  Garhwal,  on  Rikholi  Gudari  (a  spur 
from  Trisiil),  about  Kanol  near  Ramni,  and  on  Tungnath  ; along  the 
Dhauli  to  the  Niti  pass  and  in  Byans  and  generally  only  on  spurs 
issuing  directly  from  the  snowy  range.  It  seems  to  be  absent  in 
Central  and  North-Western  Kumaun,  but  occurs  near  Dhakuri.  The 
limits  between  which  it  flourishes  in  this  portion  of  the  Himalaya 
have  been  estimated  at  from  5,000  to  12,000  feet.  The  forest 
survey  of  1865-66  gives  the  total  area  under  this  tree  at  2,100 
acres  in  Kumaun  and  14,042  acres  in  Garhwal.  The  following  are 
the  principal  localities,  with  the  size  of  the  forest  and  the  number 
and  class  of  each  tree  per  acre  : — 


Locality. 

Acres. 

Trees. 

1st. 

2nd. 

3rd. 

4th. 

Kanol  Shatul  on  the  banks  of  the  Nandakini  ... 

782 

1 

3 

4 

4 

Above  iSirka  near  Titalakot  on  the  Kali 

100 

1 

1 

2 

4 

On  the  Vishnuganga  near  Pandukeswar 

1,290 

0 

2 

3 

4 

On  the  left  bank  and  between  it  and  the  eastern 

S,600 

1 

3 

4 

5 

Dhauli. 

On  the  left  bank  of  the  Dhauli 

3,000 

5 

6 

6 

6 

On  tlie  left  bank  of  the  Kishiganga  and  near  Tapuban, 

6,(»60 

2 

4 

5 

5 

Along  the  Kunti  river  in  Darma 

700 

0 

4 

6 

10 

On  its  lower  course  ...  ... 

1,400 

1 

6 

10 

10 

‘This  name  seems  a misnomer,  for  though  specimens  occur  up  to  150  feet  it 
IB  not  distinguished  by  its  height  fioni  the  other  pines  and  is  more  of  a eilver-fir. 


hima'layan  disteicts 

The  Vishnnganga  forests  are  inaccessible  except  near  Pandu- 
kes^^ar,  and  those  along  the  Rishiganga,  Dhauli,  and  Kiinti  rivers  are 
practically  excluded  from  the  market  by  their  distance  from  the 
plains  and  the  difficulties  of  transport.  There  are  considerable  forests 
of  this  pine  near  Datnier  on  the  Tons  and  on  the  right  bank  of  the 
Rupin,  and  generally  throughout  the  cedar  tracts  and  above  them  it 
occurs  in  quantity.  The  grain  of  the  wood  is  close  and  soft  in 
working.  The  sapwood  is  whitish  and  the  heart-wood  light-brown 
and  streaked  with  red.  It  is  in  some  demand  for  house-building, 
though  ranking  below  the  cypress  for  durability.  It  does  not  stand 
exposure  to  excessive  moisture.  In  the  form  of  planks  it  is  said  to 
warp  badly  when  exposed  to  the  sun,  and  to  become  affected  by 
drj-iot  it  placed  in  contact  with  damp  earth.  The  highly  resinous, 
small,  knotty  branches  are  used  for  torches,  and  the  charcoal  of  the 
entire  tree  for  smelting  iron.  The  tree  grows  to  a great  size,  the 
average  girth  of  the  larger  trees  being  13  feet.  The  rings  average 
fifteen  to  the  inch  and  the  weight  of  a cubic  foot  is  about  25!b,  with  a 
specific  gravity  of  *686.  A piece  of  this  timber  of  average  quality, 
22  inches  long  and  one  inch  square,  broke  with  a pressure  of 
368tt). 

Cedrus  Deodara,  Loudon;  Pinus  Deodara^  Roxb — Himalayan 
cedar — the  deodar,  diydr  of  Kumaun  and  Garhwal ; the  kelon,  kelu 
of  Western  Garhwal  and  Jaunsar,  where  the  name  deodar  is  given  to 
the  Cupressiis  toridosa : deva-ddm  (divine  tree),  Sansk.  Madden,  Jour. 
Agri.-Hort.  Soc.,  Cal.,  VII.  : Brandis,  516:  Cooke,  128:  Roxb., 
677. 

There  are  no  natural  groves  of  deodar  in  Kumaun  and  only  one 
large  forest  in  Garhwal.  There  are  numerous  plantations  around  tem- 
ples in  Kumaun,  aggregating  about  800  acres.  Amongst  them  may 
be  mentioned  those  at  Lodh,  Bala-Jagesar,  Pharka,  and  the  groups 
at  Sui,  Rikhesar,  Mankesar,  Kalsia,  Simalti  and  Ghatot  near  Lohu- 
ghat,  and  Kshetrapal  near  Somesar.  Along  the  western  Dhauli  be- 
tween Kak  and  Malari  there  is  a natural  forest  having  an  area  of  about 
1,500  acres  and  giving  one  second-class,  three  third-class  and  eight 
fourth-class  trees  to  the  acre.  At  Lata  on  the  Rishiganga  there  are 
about  70  acres  of  fine,  healthy  trees,  one  giving  a girth  of  30  feet,  and 
at  Parbati,  near  theNandakini  and  Shatul,  there  are  some  fine  groves. 
The  average  girth  of  the  largest  trees  in  these  provinces  appears  to  be 
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about  15-20  feet.  Major  Garstin  measured  some  near  Malari  over  20 
feet  in  girth  at  six  feet  from  the  ground.  The  cedar  yields  an  oleo- 
resin  similar  to  that  of  thec/nV;  the  oil  is  used  in  medicine  and  tlie 
twigs  and  branches  are  also  said  to  possess  medicinal  properties. 
The  great  cedar  forests  of  these  provinces  occur  along  the  Bha- 
girathi  valley  and  in  Jaunsar-Bawar,  and  these  are  fully  noticed 
in  the  accounts  of  those  forests  given  hereafter.  Dr.  Brandis 
writes : — 

“ The  deodar  for  the  first  three  or  four  years  of  its  life  grows 
slowly,  attaining  12-20  inches  in  height  with  spreading  roots  that  do 
not  go  deep  down.  In  this  shrubby  and  stunted  state  the  young 
plant  can  maintain  its  existence  under  the  shade  of  other  trees  for 
considerable  number  of  years  without  making  much  progress  : but 
when  light  overhead  is  given,  then  a leader  is  at  once  formed 
which  shoots  up  rapidly.  At  a more  advanced  age,  the  rate  of 
growth  of  the  deoddr  is  determined  without  difficulty  by  counting 
the  annual  rings.”  The  existing  records  show'  that  the  growth  is 
influenced  very  much  by  the  climate.  In  tho  dry  valley  of  the 
Bhagirathi  the  rate  of  growth  is  much  slower  than  in  Jaunsar, 
where  there  is  a heavy  rainfall,  so  that  in  the  former  tract  a tree 
takes  86  years  to  increase  from  4'6"  to  6 feet,  whilst  in  Jaunsar  this  is 
accomplished  in  23  years.  M ithin  each  tract  also  the  rate  of 
growTh  differs  considerably.  Colonel  Pearson  noticed  in  the  Bha- 
girathi valley  a stump  6 '9"  in  diameter  wdth  only  305  rino-s,  and 
in  another  part  of  the  same  valley  a tree  with  a diameter  of  only 
4 feet  showed  480  rings  and  two  having  a diameter  of  only  18 
inches  had  145  and  147  rings  respectively.  The  wood  in  these 
slow-growing  tracts  usually  has  a closer  grain  and  a deeper  colour 
than  the  timber  grown  on  southern  aspects  and  in  a moister  climate. 
The  soil  too  in  these  tracts  is  generally  poor  and  is  formed  from 
the  decomposition  of  granite,  gneiss,  and  clay  slate,  and  in  the  rapid- 
growing tracts  the  soil  is  richer  and  deeper.  Isolated  trees,  such 
as  those  at  Wan,  often  attain  a great  size.  Dr.  Stewart  measured 
one  at  Kuarsi  in  the  Ravi  basin,  at  an  elevation  of  7,500  feet  above 
the  level  of  the  sea,  44'2'"  in  girth  at  two  feet  from  the  ground  and 
36'4"  in  girth  at  six  feet.  Dr.  Brandis  records  that  one  w'as 
measured  at  Parbani  in  Kunaor  34'4",  and  that  the  girth  attained 
by  the  largest  trees  th  ere  is  30-36".  Madden  measured  one  between 
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Nacliar  and  Taranda  in  lower  Kunaor  (in  1830)  having  a girth  of 
3(3|  feet  at  five  feet  from  the  ground.  The  tallest  deoddr  measured 
by  him  was  in  the  Nachar  forest  on  the  Satlaj,  250  feet  high,  20 
feet  in  girth  at  the  base,  and  more  than  550  years  old,  and  there 
was  a considerable  number  of  trees  in  the  same  forests  more  than 
200  feet  high.  Moorcroft  measured  a fallen  tree  on  the  Tugasi  hill 
in  the  Dhauli  valley  and  found  it  159  feet:  another  was  180  feet  in 
height. 

Many  experiments  have  been  made  to  ascertain  the  transverse 
strength  of  deodar  taken  from  the  Panjsib,  the  Garhwal,  and  the 
Kumaun  forests.  The  weight  of  a cubic  foot  appears  to  vary  from 
25  to  40tb.,  but  in  Garhw/d  approaches  more  the  latter  ; in  one  series 
giving  an  average  of  37tb.  A well,  seasoned  piece,  22  inches  long 
and  one  inch  square-broke  at  3451b.  It  had  a specific  gravity  of 
*655  and  showed  eight  rings  to  the  inch.  The  result  of  eight 
experiments  on  Garhwal  timber  made  at  Rurki  (390-798)  gave 
an  average  of  592.  The  result  of  a series  of  experiments  at 
Almora  in  October,  1844,  conducted  by  Captain  W.  Jones,  ten  with 
timber  cut  in  the  preceding  month  and  ten  with  seasoned  timber, 
is  shown  in  the  following  table.  In  the  first  ten  experiments 
the  distance  between  the  supports  was  four  feet  and  the  pieces 
were  two  inches  square  : in  the  second  ten  the  distance  between 
the  supports  was  increased  to  eight  feet  and  the  pieces  were 

^ X r 


Specific 

gravity. 

Weight  pro- 
ducing deflec- 
tion of 

Breaking 

■weight. 

RemarkB. 

^ inch  Ib. 

Ih. 

•608 

1,036 

1,688 

Good  straight  grained  wood. 

•710 

1,024 

1,636 

Lower  side  split  a little  at  1,060. 
Not  straight-grained  and  slightly 
flawed. 

•698 

736 

880 

•669 

1,060 

1,640 

Lower  side  split  at  1,.308, 

•620 

904 

1,450 

Ditto  904. 

•686 

680 

976 

Broke  suddenly. 

•674 

680 

708 

Ditto. 

•614 

.344 

• •• 

Ditto  No  flaw  perceptible. 

•686 

668 

1,204 

Ditto. 

•604 

1 

624 

• t • 

Lower  side  went  at  624 ; uneven 
grained 
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Specific 

gravity. 

Weight  pro 
ducing  dertec- 
tiou  of 

Breaking 

weight. 

1 incli. 

2 inches. 

Ih. 

•641 

3.50 

764 

820 

•618 

400 

788 

1,028 

•644 

314 

660 

908 

•679 

428 

876 

1,116 

•678 

344 

736 

264 

•566 

344 

680 

750 

•629 

344 

676 

624 

•619 

612 

96  J 

1,188 

•630 

598 

1,080 

1,700 

•603 

484 

876 

1,092 

Remarks. 


Snapped  suddenly  : light-coloured  ; said 
to  i)e  outside  of  tree. 

Heart  of  tree  red  and  oleaginous. 

Snai)ped  short  suddenly  ; light-coloured. 

Heart  of  tree  very  good  and  red. 

Snapped  suddenly,  hut  was  in  appearance 
the  best  piece  of  a'l  five. 

^ Good  sound  wood,  but  knotty,  coarse 
> and  wavy  in  grain  ; snapped  suddenly 
7 at  knot. 

Dark  cedar-coloured,  fine  grained;  broke 
at  knot. 

Dark  cedar-coloured ; under-side  very  fine 
straight  grained  and  light-coloured. 

Dark  cedar-coloured,  but  rather  coarse 
in  grain. 


The  timber  of  the  deodar  is  the  most  highly  prized  of  all  the 
conifers  for  house-biiilding,  granaries,  chests,  boat-building,  and 
railway  sleepers.  It  appears  to  be  little  affected  by  e.xtremes  of 
heat,  cold  or  moisture  and  is  easily  worked.  In  a climate  like  that 
of  Kashmir  it  appears  to  be  almost  imperishable.  Moorcroft  states 
that  the  pillars  of  the  great  moscpie  erected  by  Aurangzeb  at 
Srinagar  showed  no  vestige  of  decay  from  exposure  or  insects  at 
the  time  of  his  visit,  and  that  pieces  of  deodar  from  the  Zaiu-ul- 
kadal  bridge  were  found  little  decayed,  although  exposed  to  the 
action  of  water  for  four  hundred  years.  Many  of  the  other  bridges 
still  standing  in  Srinagar  may  perhaps  claim  a greater  antiquity. 
Gerard  records  some  timber  in  a house  in  Basahir  as  being  200 
years  old  and  as  sound  as  the  day  it  was  cut.  The  cedar  is  a 
sacred  tree  in  the  hills  and  is  in  much  demand  for  the  temples,  for 
the  doors,  walls,  and  roofs.  Madden  notes  that  he  saw  some  beams 
in  a Kunaor  temple  that  were  said  to  be  (100  to  800  years  old  and 
showed  no  signs  of  decay,  and  though  this  may  be  an  exaggeration 
of  his  informants,  it  indicates  the  popular  belief.  Boats  built  of 
deoddr  and  lined  with  chir  last  from  thirty  to  forty  years,  and  for 
railway  sleepers  no  other  wood  can  compete  with  it.  Whitc-ants 
eat  the  sap-wood  and  but  rarely  attack  the  heart-wood,  and  neither 
the  sap-wood  nor  the  heart-wood  is  liable  to  dry-rot.  Immense 
numbers  of  sleepers  of  this  wood  have  been  supplied  from  the 
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Bhagirathi  and  Jaimsar  forests  during  the  last  fifteen  years  Tlie 
Jaunsar  forests  on  the  Deohan  ridge  between  the  Jumna  and  the 
tons  were  estimated  by  Colonel  Pearson  in  May,  1869,  to  contain 
34,000  available  first-class  trees  and  the  Bhagirathi  forests  (exclud- 
ing the  Bhilang  valley)  116,700  first-class  trees.  If  to  these  are 
added  the  probable  contents  of  the  valleys  of  the  Tons  and  Jumna 
rivers,  the  total  number  of  first-class  trees  available  in  1868-69  was 
about  500,000.  The  proportion  of  s.naller  trees  may  be  gathered 
from  the  following  estimate  of  those  in  the  Bhagirathi  valley 


First-class  or  above  6'  in  girth 
Second-class  or  4'6"-q' 
Third-class  or  l'6"-4'6" 
Fourth-class,  below  I'e" 


...  116,700 

...  63,660 

...  127,636 

...  213,281 


Since  1868-69,  however,  there  has  been  a great  diminution  of 
first-class  trees  to  supply  the  numerous  requisitions  for  railway- 
sleepers  and  public  works. 


Abies  Smithiana,  Forbes  ; A.  Khufroiv,  Loudon;  A.  spinulosa, 
Griffith;  Firms  Smithiana^  Wallich;  P.  Khntrow,  Royle  ; Picea 
Morinda^  Link. — the  Himalayan  spruce  ; Smith's  spruce — the 
morinda  and  rdi  of  Jaunsar  ; Icandre,  re,  rhdi,  rdo,  kudran,  rdi  ala, 
rdglia,  kail,  kdlucJdlu  and  kin  of  Garhwal.  Madden,  Jour.  Agri- 
Hort.  Soc.,  VIL,  87  : Powell,  I.,  564  : Cleghorn’s  analytical  key 
to  the  Conifers  : Brandis,  525:  Cooke,  127. 

Smith’s  spruce,  according  to  the  survey,  is  found  in  the  north 
of  Garhwal  near  Joshimath  and  in  the  Dhauli  and  Vishnuganga 
valleys.  The  forest  survey  of  1865-66  estimated  the  area  under 
this  tree  in  Garhwal  at  26,908  acres.  The  following  are  the 
principal  localities,  with  the  size  of  the  forest  and  the  number  of 
each  class  of  tree  per  acre  ; — 


Trees. 

Locality. 

Acres. 

1st. 

2nd. 

3rd. 

4th. 

Near  Kanol,  Peri  and  Shatul  on  the  upper 
Nandakini 

6,328 

2 

3 

4 

4 

On  the  slopes  of  Tamba  Deo  near  the 
western  Dhauli  ... 

60 

1 

3 

3 

3 

Neal  Golabkoti  on  the  left  bank  of  the 
western  Dhauli  ... 

2,050 

6 

6 

6 

7 

On  the  Birigauga  and  Rishiganga 

13,000 

6 

4 

6 

7 

j-urther  up  the  Kishiganga 

4,980 

2 

4 

6 

8 
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Dr.  Griffith  describes  this  spruce  as  growing  abundantly  on  the 
northern  ranges  of  Bhutan,  7,800-11,600  alx)ve  the  level  of  the 
sea,  preferring  northern  aspects  and  occurring  in  masses  below 
A.  Wehhiana.  It  is  rare  in  SikJkim  and  confined  to  valleys  of  the 
inner  range  at  8,000  to  9,000  feet  mixed  with  A.  dumosa  and 
seldom  exceeding  50  feet  in  height.  It  has  not  been  found  in 
Kuinaun,  and  Madden  states  that  he  was  unable  to  detect  a trace  of 
it  in  Danpur,  Juhar,  or  along  the  snowy  slopes  of  Nanda  Devi  and 
Naiida  KoL  Nor  were  Bhotayas  ©f  Milam,  accustomed  to  traverse 
the  mountains,  able  to  recognise  the  cones  or  dried  specimens.  It  is 
not  mentioned  in  Webber’s  survey  as  occurring  in  Kumaun, 
but  is  said  to  be  indigenous  on  Rikholi  Gudari  and  occurs,  as 
we  have  seen,  in  the  valleys  of  the  Nandakini  and  western  Dhauli. 
On  the  left  bank  of  the  Bhagu-athi  above  Jhala  it  is  found  with 
cedar,  silver  fir,  and  birch  on  the  slopes  having  a northern  aspect.  It 
occurs  also  in  the  forests  of  the  upper  Jumna  and  Tons  and  in  Jaunsar. 

The  spruce  grows  to  an  immensre  size-  Webber  mentions 
one  on  the  Nandakini  18  feet  in  girth  and  110  feet  in  height. 
Hodgson  records  thfe  length  of  a fallen  tree  as  169  feet,  and  Madden 
gives  the  girth  of  fen  trees  as  varying  from  13^  to  20  feet  and 
Hiowing  an  average  girth  of  16  feet-  Dr.  Stewart  has  record- 
ed one  of  21  feet,  but  the  average  girth  is  from  8-12  feet  with  a 
height  of  100-150  feet.  As  has  been  noticed,  the  spruce  prefers  a 
northern  aspect,  and  tliis  is  but  one  of  many  instances  of  the  pheno- 
menon which  strikes  every  traveller  in  the  Himalaya,  tliat  of  the 
northern  and  north' westej'n  aspects  being  densely  wooded,  whilst  the 
«outh  and  south-eastern  are  wholly  or  abnost  bare.  Baron  Hiigel, 
as  quoted  by  Madden,  thus  refers  to  the  valley  of  Perhamgala  in 
the  Pir  Panjal  range  : — Strange  to  say  the  south  side  (aspect) 
ot  the  valley  is  everywhere  wild  and  dreary,  while  fijie  trees  grow 
up  to  the  very  summit  of  the  mountain  on  the  north  face.  The 
reason  may  possibly  be  found  in  the  fact  that  on  the  south  side  the 
repeated  action  of  alternate  freezing  and  thawing  destroys  every  kind 
of  vegetation  except  a few  grasses.”  The  wood  is  white  ; the  outer 
part  turns  red  and  decays  rapidly  if  exposed  to  moisture,  so  that  it 
is  seldom  used  except  for  indoor  work.  A very  dry  piece  22  inches 
long  by  one  inch  square  broke  at  288tb.,  being  the  weakest  in  a 
series  of  experiments  of  all  the  conifers.  The  specific  gravity  was 
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only  426,  thoagli  the  piece  in  question  averaged  14  rings  to  tlie 
inch.  The  bark  is  used  for  roofing  purposes  and  to  make  rough 
water-troughs  for  cattle,  and  the  young  cones  form  a part  of  the 
drug  sold  as  gaj-pipal  in  the  bazars. 

Abies  dumosa,  Loudon  ; Pinus  diimosa,  Don  ; P.  Brunoniana^ 
Wallich — Hemlock  spruce  of  Nepal — the  tungsing  of  the  Bhotiyas 
of  Darina  in  Kumaun  ; changathasi  dlttip  of  Nepal.  Madden, 
Journ.  Agri.-Hort.  Soc.,  VIL,  95  : Brandis,  527. 

The  forest  survey  in  1865-66  gives  the  total  area  in  Kumaun 
under  this  tree  at  3,650  acres.  The  principal  localities,  with  the 
size  of  the  forest  and  the  number  of  trees  per  acre  according  to 
class,  are  as  follows  : — 


Trees. 

Locality. 

Acres. 

1st. 

2nd. 

3rd. 

4th. 

Dola  Kot  and  KalaMundi,  to  the  west  of  the 

140 

1 

2 

2 

4 

Gori  river,  mixed  with.4/nes  Wehbimia. 

In  Chaudans  and  Byans,  to  the  north-west 

650 

2 

6 

6 

6 

of  the  Dhauli. 

Manktil  daiida  and  in  the  valley  of  the 

1,160 

1 

2 

3 

S 

Chirkila  gar,  falling  into  the  Dhauli. 

At  Titala  Kot  near  the  Kali 

600 

2 

3 

3 

4 

Spurs  of  Pancli  Chula  above  Tunik 

920 

2 

4 

6 

6 

In  Byans  near  the  Kali  ... 

1,000 

2 

4 

4 

10 

It  was  first  discovered  by  Captain  Webb  in  1810  and  again  by 
Mr.  Webber  in  1863.  Dr.  Hooker  found  it  in  Sikkim  in  narrow 
gorges  on  the  southern  flank  of  Kanchinjinga  at  an  elevation  of 
between  9,000  and  10,000  feet.  In  the  innermost  valleys  the  limits 
are  8,500  and  10,500.  The  Gorkhali  name  there  is  ‘ thingiya  or 
‘ tinguri-salla^  and  the  Bhotiya  name  is  ‘ semadung^  One  specimen 
measured  27  feet  in  girth  at  five  feet  from  the  ground.  Griffith 
found  it  in  Bhutan  at  6,500-9,700  feet  above  the  level  of  the  sea, 
and  it  is  said  to  be  indigenous  on  Gosainthan  and  Banepa.  In 
Kumaun,  it  occurs  in  Darina  and  about  the  Chipula  range  at 
9,000-11,000  feet,  and  here  it  is  called  Oungsing^  and  attains  a 
height  of  80-100  feet,  with  an  average  girth  of  10-12  feet.  The 
timber  is  white,  fine-grained  and  light,  having  a specific  gravity  of 
*612,  but  is  said  to  warp  much  from  exposure.  The  bark  is  used 
for  thatching  purposes. 
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Abies  Webbiana,  Lindley  ; A.  Pindrow,  Royle ; A.  density 
Griffith  ; Picen  Webbiana,  Loudon  and  Wallich  ; Pinus  speetabilis, 
Lambert — Himalayan  silver-fir. 

Madden  separates  the  variety  known  as  Picea  Pmdroio,  Royle, 
from  H.  Webbiana,  Wallich.,  though  the  names  of  both  are  the  same 
in  the  vernacular  ; nujha  and  rdo  ragha  in  Kumaun  ; wiUmaa 
amongst  the  Bhotiyas  of  Darma  ; bang,  dodhina  rdgha,  teliga  or 
chili  rcigha  in  South-eastern  Garhwal  ; chilrao  in  Central  Garhwal  ; 
moi'nnda  in  North-western  Garhwal  and  Jaunsiir  ; raunsla  or  rai 
salla  about  the  sources  of  the  Kosi  in  parganahs  Barahmandal  and 
Liinpur  and  on  the  Dudii-ki-toli  range  near  Lohba  in  Garhwal. 
Madden,  Jour.  Agri.-Hort.  Soc.,  Cal.,  VII.,  9(i  : Brandis,  528. 

Madden  thus  describes  his  Picea  Pindrow  of  Royle  : — 

“ It  flowers  in  April  and  May,  when  the  young  shoots  are  of  the 
brightest  green,  the  old  leaves  being  nearly  black.  The  trunk  is 
branched  nearly  to  the  ground,  but  cones  are  produced  only  on  its 
loftiest  boughs.  By  the  middle  of  May  the  cones  are  about  3 inches 
long  by  one  in  diameter  and  more  or  less  cylindrical.  As  the  sea- 
son advances,  they  become  more  or  less  completely  so,  and  of  a rich 
dark  purple  colour.  They  ripen  in  October  and  November.  The 
cones  of  P.  Webbiana  are  less  cylindrical,  thicker  and  shorter,  and 
the  bracteoles  more  rounded,  scarcely  einarginate,  and  with  a 
thicker  and  longer  apex.  The  spiral  arrangement  of  the  scales 
seems  identical,  and  each  has  the  same  copious  supply  of  white 
resin.  The  cones  of  P.  Pindrow  are  perfectly  cylindrical  ; the  scales 
more  prominently  eared  ; bracteoles  oval,  obtuse,  eroded,  emaro-i- 
nate,  the  mucro  of  the. same  length  as  the  border  of  the  sinus.” 

This  variety  forms  dense  forests  on  all  the  great  spurs  towards 

Localities.  Pindar,  Sarju,  eastern  Ram- 

ganga  and  Kali  rivers  : near  the  sources  of 
the  Kosi  at  Bhatkot  and  on  the  Diidd-ki-toli  range,  near  the  sources 
of  the  western  R<un<ian£:a. 

O o 

The  other  variety  is  thus  described  as  the  Picea  Webbiana  of 
Wallich. 

Iiee  tall,  veiy  narrow  and  like  the  cypress.  Branches  short, 
thick,  scrubl)y,  and  declining  at  the  extremities.  Foliage  very  dark 
green  ; near  its  upper  limit  of  a grayer  colour.  Bark  somewhat 
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smooth,  tessellated  by  shallow  farrows  into  small  squares  ; young 
branches  silvery.  Leaves  three-quarters  of  an  inch  to  two  indies 
long,  flat  with  three  small  points,  in  two  rows  on  either  side  of 
branches  and  twigs.  Cone-  erect,  rather  short,  cylindrical,  dark 
purple,  scales  broad,  dark-coloured  near  edge,  deciduous.  Ripe  in 
October.  The  tree  flowers  in  May,  when  the  strobili  are  of  a pur- 
plish red.  Remarkable  for  its  upright  columnar  appearance.” 

It  occurs  at  Ramni  on  one  of  the  spurs  of  the  Trisul,  between 

the  Pindar  and  Alaknanda  up  to  the  glaciers, 
and  on  the  summit  of  Dudd-ki-toli.  The  forest 
survey,  1865-66,  gave  an  estimated  area  for  Kumaun  of  13,110 
acres,  and  for  Garhwal  of  53,280  acres.  The  principal  localities. 


with  the  number  of  each  class’^  of  tree  per  acre,  are  as  follows  : — 


Locality. 

Acres. 

1st. 

Tn 
j 2nd. 

3rd. 

1 4th. 

On  the  left  bank  of  the  Nandakini  in  Garh- 

790 

1 

1 

7 

6 

wal,  at  Chati  Bukiyal  and  Gudari  Bukiyal. 

At  Sink,  Kauol  and  Shatul,  near  the  same  river 

6,600 

2 

3 

3 

S 

Above  Kiraoli  in  the  Bindar  valley 

1,040 

2 

6 

7 

12 

On  the  Kailganga  and  above  the  Pindar  ... 

1,230 

1 

6 

8 

9 

On  the  Pindar  from  Gumra  Pani  to  Chuding, 

3,680 

1 

4 

4 

7 

Between  tlie  Pindar  and  Sarju  and  east  of 

1,890 

2 

2 

3 

3 

the  Kamganga. 

About  Munsyari 

670 

2 

2 

4 

6 

In  Darma,  Chaudans,  and  Byaus 

2.900 

2 

4 

6 

8 

On  the  spurs  of  Tungn  ith,  and  in  the  valleys 

4,370 

2 

4 

4 

5 

of  the  Nigholi  and  Balsukhi  rivers. 

To  the  left  bank  of  tlie  Alaknanda,  on  the 

6,070 

4 

4 

6 

8 

Pilkanta  and  Ramari  ranges. 

On  the  left  bank  of  the  western  Dhauli 

16,100 

6 

6 

•• 

8 

On  the  upper  Nyar  ...  ...  ... 

3,200 

2 

6 

8 

10 

Diidu-ki-toli  range  ...  ... 

8,800 

2 

6 

8 

10 

On  the  spurs  of  Panch  Chula 

3,910 

6 

6 

7 

8 

Deo  Thai  in  Agar  Patti,  Kumaun 

3,200 

1 

2 

4 

4 

The  forests  on  the  Pindar  could  easily  be  worked,  and  that  river 


can  carry  the  largest  logs  with  ease.  Those  on  the  Balsukhi  and 
on  the  Mandakini,  near  Kedarnath,  are  too  high  up  to  be  access- 
ible. In  the  Bhagirathi  valley,  above  Jhola,  it  occurs  with  cedar, 
spruce  and  birch,  and  in  the  upper  valleys  of  the  Jumna  and  Tons 
and  their  tributaries  is  abundant,  associated  with  oaks.  It  is  also 
found  throughout  Jaunsar  along  the  ridges  of  the  main  range  and 
of  the  lateral  spurs  and  on  Surkhanda  near  Masuri  at  an  elevation 

'Classes  as  in  chir  ; first,  8 feet  in  girth  and  upwards  ; second,  6 to  8 ; third, 
2 to  6 ; and  fourth,  under  2 feet. 
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of  8,200  feet.  It  occurs  on  the  Dudu-ki-toli  range  in  Central  Garli- 
wal  at  7,500-10,000  feet  and  on  Tungnath  up  to  11,200  feet. 
Brandis  notes  the  limits  in  Jaunsar,  Garhwal,  and  Kumaun  to  be 
7,500-13,000  feet  ; it  nearly  reaches  the  latter  elevation  in  the  Mun- 
syari  district  and  in  the  Nandak  valley  ceases  at  12,000  feet. 
Griffith  states  that  it  forms  vast  forests  at  12,000  feet  in  Bhutan, 
below  the  belt  of  rhododendrons,  and  in  Sikkim,  under  the  Gorkhali 
name  ^ gohriya-salla  and  the  Bhotiya  name  ‘ dungshing,^  it  occurs 
abundantly  in  the  zone  9,700-11,500  feet.  The  limits  in  the  south- 
erns flanks  of  Kanchinjinga  and  crests  of  the  inner  sub-Himalaya 
are  10,000-12,000  feet,  but  in  the  inner  valleys  and  rearward  ranges 
9,000-13,000  feet.  In  the  north-west  Himalaya,  it  thrives  best  in 
cold  damp  glens  with  a north  or  west  aspect,  and  in  such  places, 
according  to  Brandis,  constitutes  alone  or  associated  with  the  Alpine 
birch  the  upper  forest  belt.  The  silver-fir  attains  a height  of 
120-150  feet  and  an  average  girth  of  9-15  feet,  though  specimens 
exceeding  20  feet  in  girth  have  been  noticed.  The  wood  is  white, 
soft,  rather  coarse-grained  and  inodorous  and  is  not  much  esteemed. 
It  is  not  durable  when  exposed  to  moisture  or  the  sun  and  is  chiefly 
used  for  indoor  work,  though  in  dry  climates  where  better  wood 
is  not  obtainable  it  is  split  up  and  used  for  shingles.  A piece 
22  inches  long  and  one  inch  square  broke  with  a weight  of  3791b. 
The  specific  gravity  of  this  piece  was  -491  and  it  showed  16  rings 
to  the  inch.  The  following  table  shows  the  results  of  some  experi- 
ments on  the  transverse  strength  of  the  silver-fir  made  by  Captain 
W.  Jones  at  Almora  in  1844.  The  distance  between  the  supports 
in  the  first  five  experiments  was  four  feet  and  the  pieces  used  were 
two  inches  square.  The  distance  in  the  last  five  experiments  was 
increased  to  eight  feet  and  the  pieces  used  were  2^  inches  in  depth 
by  3 inches  in  breadth  : — 


Specific 

gravity. 

Weight  produc- 
ing deflection  of 

Breaking 

weight. 

1 inch. 

113. 

•472 

680 

940 

•669 

612 

880 

•646 

820 

1,206 

•618 

820 

1,084 

•660 

736  j 

904 

Remarks. 


Broke  at  a knot  one  foot  from  the  centre. 
Broke  suddenly  ; no  flaws  perceptible  • 
deflection  Jths.  ' 


840 


himXlayan  districts 


Specific 

gravity. 

Weight  produc- 
ing deflection  of 

Breaking 

weight 

Remarks. 

1 incli. 

2 inches. 

Ih 

•4SG 

344 

G52 

780 

) Broke  gradually ; all  very  moist  and 

•481 

614 

944 

1,064 

) soft. 

•484 

372 

740 

788 

Broken  at  a knot. 

•458 

45  G 

848 

930 

•483 

400 

7G4 

9G8 

Cupressus  torulosa,  Don — Himalayan  cypress — S{irtd,  surdi, 
Kumami  and  Grarhwal  ; rdi  salla,  Naini  Tal  ; leaiiri  of  Jaunsar  ; 
to  the  west  and  towards  Simla  it  is  called  deodar ; and  the  name 


surdi  is  given  to  Jnniperus  excelsa.  Madden,  l.c, : Brandis,  533. 

Found  in  Chaudans,  Naini  Tal,  and  of  remarkable  size  near 
Ramni  and  Wan  on  the  Kailganga  in  Garhwsd,  and  from  Joshiinath 
to  Niti.  The  forest  survey  of  1864-65  estimates  1,200  acres  of 
cypress  in  Kumaun  and  4,938  acres  in  Garhwal.  The  principal 
localities,  with  the  number  of  trees  in  each,  are  as  follows  : — 


Trees. 

Locality. 

Acres. 

1st. 

2nd. 

3rd 

4th. 

Right  bank  of  the  Nandakini  near  Ramni, 
Guni,  Bura,  Barkuna,  Shik,  Ali  Bukiyal 

17 

1 

3 

6 

10 

601 

3 

3 

6 

6 

and  Wan,  near  the  source  of  the  Kail- 
ganga. 

On  the  Kailganga  and  at  Ketha  and  Mel- 

378 

3 

4 

6 

4 

khet,  on  the  Vindar  and  higher  up. 

Kear  Pandtikeswar  on  the  Vishnuganga, 

160 

• • • 

2 

3 

4 

a difficult  river. 

On  the  left  bank  and  near  the  slopes  of 

1,790 

1 

2 

3 

4 

Tamba  Deo. 

In  the  valley  of  the  western  Dhauli,  from 

1,686 

1 

2 

4 

6 

Samaughata  to  Malari. 
Near  Turag  Tal  ... 

100 

2 

2 

4 

4 

Naini  Tal 

160 

2 

4 

6 

6 

In  north-eastern  Kumaun,  it  occurs  along  the  Kalimundi  range, 


separating  the  Ramganga  from  the  Gori,  hut  is  apparently  wanting 
in  north-western  Kumaun.  The  older  trees  in  a favourable  climate 
grow  up  in  a slender  column  like  the  A.  Webbiana,  and,  except  that 
the  foliage  is  a yellowish  green,  considerably  resemble  it  in  its 
sombre  colour  and  columnar  a})pearance.  The  thick  contorted 
boughs  also  give  it  a rough  aj)pearancc.  At  Naiui  Tal  the  boughs 
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with  a southern  aspect  are  fuller  and  more  regular,  giving  the  tree 
a lop-sided  appearance.  The  cypress  occurs  also  in  the  Bhagirathi 
valley  and  along  the  head-waters  of  the  Jumna  and  the  Tons,  and  in 
Jaunsar-Bawar  on  the  Lohkandi  and  Moila  hills  and  below  the 
Karama  peak.  In  Munsyari  it  occurs  at  7,000-9,000  feet  ; in 
Naini  Tal  at  6,500-8,000  feet  and  in  the  valley  of  the  western 
Dhauli  it  abounds  from  7,000-8,000  feet  : “ after  leaving  the  oaks, 
elms,  hornbeams,  &c.,  the  wood  becomes  entirely  cypress,  and  from 
summit  to  base  of  the  mountains  no  other  tree  is  seen.  The 
larger  trees  not  unfrequently  attain  an  enormous  size,  some  of 
them  having  a girth  of  27  feet.”  Major  Gars  tin  measured  one 
at  Wdn  over  38  feet  in  girth  and  several  were  over  20  feet. 
Madden  writes  : — “ The  famous  cypress  grove  at  Ming,  four 
or  five  miles  south-east  of  Joshimath,  stands  on  the  north- 
east aspect  of  the  mountain  at  7,500  feet  elevation,  surrounding 
the  temple  of  Chandika  Devi.  Most  of  the  trees  are  12-16  feet 
round  : but  there  is  one  27  feet,  measured  flush  with  the  ground 
on  one  side,  10  or  12  feet  above  it  on  the  other  : it  is  branched 
nearly  to  the  base  with  enormous  root-bole  embracing  rocks  and  is 
probably  not  under  a thousand  years  old.”  The  cypress  has  an 
average  height  of  60-120  feet  and  an  average  girth  of  6-12  feet. 
These  measurements  vary  much  with  the  position  and  elevation. 
Above  Malar i,  in  the  Niti  valley,  it  is  so  dwarfed  as  to  appear  a mere 
bush,  and  its  limits  as  a tree  in  Garlnval  may  be  set  down  at 
4,500-9,000  feet,  but  when  introduced,  it  flourishes  consider- 
ably lower,  as  at  Hawalbagh  (4,000  feet)  and  Diwangiri  (2,000 
feet).  The  wood  is  hard,  tough,  long-fibred  and  of  a reddish  colour, 
and  was  formerly  extensively  used  for  house-building  in  Naini  Tal. 
Throughout  Kumaun  the  timber  is  freely  used  for  indoor  work,  and 
there  is  apparently  no  religious  consideration  prohibiting  its  use,  but 
to  the  west  of  the  Tons  it  assumes  the  name  deodar  and  is  solely 
used  for  incense.  The  timber  when  used  is  considered  very  dur— 
rable,  but  too  flexible  for  any  position  where  great  weights  have  to 
be  sustained,  and  for  this  purpose  oak  is  preferred.  A piece  22  inches 
long  and  one  inch  square  broke  at  432fb.,  it  had  a specific  gravity 
of  -695  and  showed  18  rings  to  the  inch.  C.  sempervirens,  Linn., 
is  occasionally  cultivated  in  gardens  in  Kumaun  at  low  eleva- 
tions. 
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Juniperus  communis,  Linn.  Varieties  nijnna,  nana ; ^onnd 
cypress  ; pachna  and  pnrpmja  of'  Niti  ; chuvpiinja  of  the  Msina 
valley  ; Jhdla  of  Byans,  but  H.  Stracbey  names  the  Ihdla  of  Byans 
J.  religiosa  ; the  chiehiga  of  Milam.  Madden,  Journ.  Agri.-Hort. 
Soc.,  Cal.,  VII.,  153-5  : Brandis,  535. 


It  is  found  on  Oliitn  Binnyak  (10,500  feet)  ; at  Milam  and  Tola 
(11, 000-1 2,(KK)  feet),  Bainpa,  Malari  (10,500  feet);  Jelain  (11,000 
feet),  and  liimkim  (14,000  feet),  on  the  glacier-moraines  of  the  Vish- 
nnganga,  west  of  Mana  and  in  Knnaor.  It  is  sjiid  to  be  used  as 
one  of  the  sources  of  incense  and  rarely  attains  a height  of  more 
thaii  7-8  feet  with  a stem  18-24  inches.  It  is  used  for  fuel  in 
Juhar.  The  aromatic  berries  are  added  to  spirits  distilled  from  barley 
and  are  also  oxi.orted  to  the  plains  under  the  names  ab/iti/,  a/Mer, 
and  are  used  in  medicine  as  a stimulant  and  diuretic. 

Juniperus  r^urva,  Ham.— Weeping  blue  juniper;  the  better, 
hJiedara,  jhom,  gi'.gal,  am  and  ergaru  of  Kumaim  and  Garhwal  ; 
the  Ml  of  Milam  ; padhank  and  pdina  of  Byans.  Brandis,  53b. 
There  are  two  varieties  : one  with  acute  spreading  leaves,  found 
at  12,000  to  13,000  feet ; the  other  with  imbricated  cupressiforni 
leaves  and  extending  to  nearly  15,000  feet.  It  flowers  May- 
August  and  the  fruit  ripens  Jiily-Noveinber. 

It  occurs  beyond  Milam  and  Niti  (to  15,000  feet) ; in  the  valleys 
Localities.  Hhauli  (lower  limit,  9,000  feet),  Yish- 


nuganga  and  Ked^rganga,  at  Pindari  and 
most  other  glaciers.  Hodgson  found  it  on  the  Bhagirathi  at  12,914 
foet,  and  describes  it  as  having  there  the  form  of  a large  creeper, 
not  a tree  ; some  of  the  brandies  were  0 inches  in  diameter  and  of  a 
considerable  length  ; in  some  places  they  were  above  the  spongj'  soil 
and  in  others  below  the  surface.  The  wood  is  of  a red  colour,  has  a 


brittle  and  soft  grain  and  the  characteristic  odour  of  the  pencil 
cedar.  It  is  one  of  the  sources  of  incense  and  is  apparently  the 
thalu,  thelu  or  tela  of  Basahir.  It  is  used  in  the  manufacture  of  the 
yeast  called  halma,  which  forms  an  adjunct  in  the  preparation  of 
spirits  from  rice.  The  yeast  is  made  by  moistening  coarse  barley 
hour,  which  is  formed  into  a ball  and  covered  all  round  wdth  the 
leaves  and  twigs  of  juniper.  The  whole  is  then  closely  Avrapped 
up  in  blankets  kept  in  a warm  place  and  allowed  to  ferment,  which 
usually  takes  place  in  three  or  four  days. 
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Juniperus  excelsa,  M.  Bieb. — Himalayan  pencil  cedar — Shur- 
bnta,  s/niiyii,  shukpa  of  Tibet  ; dhup,  padin-ak,  sti/yi  of  N.-W.  P.  ; 
padinak  of  Milam.  Madden,  Journ.  Agri.-Hort.  Soc.,  Cal.,  VI 1., 
138-14(1  : Brandis,  538. 

This  is  another  of  the  sources  of  Tibetan  incense.  It  occurs  at 
the  upper  limits  of  -.4.  Webbiutici  (8,300-11,500  teet)  beyond  Mi- 
lam ; at  Jelam  on  the  Dhauli  (3,000  feet)  and  in  the  valley  of  the 
Girti.  In  Nepal  it  grows  to  a height  of  60  to  80  teet,  and  is  there 
a tine  lar<T'‘e  tree  with  dense  branches  ot  a dark  colour  and  close  toli“ 
ntre.  In  Sikkim  it  falls  to  from  15  to  20  feet.  Hooker  notes  that 
the  Sikkim  tree  has  a scaly  bark  ; the  heart-wood  is  red  and  odorous, 
and  the  leaves  are  cpiadrifariously  imbricated’,  and  the  wood  is 
burned  as  incense.  The  juniper  is  often  confounded  with  the  cy- 
press ; the  former,  though  the  ultimate  ramifications  are  very  numer- 
ous, has  them  much  shorter  and  less  pendulous  than  the  cypress, 


and  the  green  is  more  brilliant.  The-  leaves  are  closely  imbricated 
in  decussate  pairs,  somewhat  obtuse,  with  a central  gland  or  raised 
line  on  the  back  ; four-ranked  and  imbricate  ; or  slender,  acute, 
disposed  in  threes  and  spreading.  The  fruit  ripens  in  September- 
October,  of  a purplish  blue  colour,  the  size  ot  a small  pea,  one  or 
two-seeded,  with  a strong  aroma  when  bruised.  The  tree  does  not 
usually  attain  any  great  height,  seldom  being  more  than  15-30  feet, 
with  a disproportionately  thick  stem  2-5  feet  at  six  feet  from  the 
ground  and  often  6-8  feet  and  in  some  cases  much  more.  One  at 

O 

Siingnam  girthed  13  feet  at  5-6  teet  from  the  ground,  and  Brandis 
mentions  another  in  Laihul  with  a girth  of  33 1 teet  and  only  about 
the  same  height.  The  pencil-cedar  occurs  also  in  the  valley  of  the 
Jadh-ganga  at  over  11,000  feet,  and  was  first  found  there  by  Captain 
Herbert.  Some  logs  of  this  valuable  wood  have  been  removed  and 
exported  by  the  Bhagirathi  riv^er  to  the  plains,  but  in  the  hills  it  is 
only  used  for  fuel  or  incense. 

Taxus  baccata,  Linn.;  T.  7inci/era,  Wall.,  1\  WalUehianaj 
Zucc. — Yew — Kumaun  ; Sor  ; nhare,  Byans.  Madden, 
Journ.  Agri.-Hort.  Soc  , C'al.,  VIL,  155  : Brandis,  537. 

The  yew  is  found  at  Bala  Jagesar,  5,3()0  teet  ; Piiya-])^ni,  on 
the  road  to  Deo  Diira,  6,500  feet  ; on  Thakil  in  f8or  ; Kanol  on 
the  Nandakini  ; Chiila  in  Chaudans  ; Hiduli  ghat  on  the  Nayar 
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(7,000  feet)  and  near  Tungnath,  but  is  indigenous  only  on  the 
spurs  from  the  snowy  range.  It  occurs  with  box  and  cypress  in 
the  Bhagirathi  valley  between  Bhatwari  and  Jhola  and  along  the 
head-waters  of  the  Tons  and  Jumna.  Griffith  notes  its  occurrence 
in  Bhutan  between  7,100  and  9,800  feet,  and  8,000-9,000  feet  would 
seem  to  be  the  limit  within  which  it  flourishes  there.  On  the  outer 
ranges  in  Sikkim  it  does  not  descend  below  9,000  feet,  but  on  the 
inner  ranges  it  is  found  as  low  as  7,000  feet,  and  in  Basahir  Madden 
has  not  seen  it  below  8,000  feet.  In  Garhwal  poor  scrubby  speci- 
mens ascend  as  high  as  11,200  feet  at  Kedarnath  and  to  11,000  feet  on 
Tungnath.  Hoffineister  records  a tree  near  Gangotri,  15  feet  in  girth, 
and  Di.  Hooker  notes  one  of  18  feet  in  girth  on  Tonglo  in  Sikkim;  but 
the  average  girth  is  not  more  than  5-8  feet  and  height  20-30  feet. 
The  sap-wood  is  whitish,  but  the  heart-wood  is  heavy,  close-grained, 
and  eminently  fitted  for  turnery,  taking  a very  high  polish.  The  tree 
is  held  in  high  veneration  and  the  wood  is  burned  as  incense  and  the 
branches  are  carried  about  in  processions  in  Kumaun.  The  people 
of  Ladak  import  yew-bark  from  Kashmir  and  use  the  inner  part 
dried  and  prepared  as  tea  or  for  mixing  with  tea  and  as  a dye. 
The  tree  is  there  called  sungcha  and  the  bark  cliat'&ng.  The  leaves 
(hirmi)  ai’e  exported  to  the  plains  and  are  used  in  medicine  and 
the  berries  are  eaten  by  the  poorer  classes.  There  is  little  export 
of  the  timber,  which  would  seem  to  be  well  adapted  for  shafts  and 
the  purposes  to  which  its  European  representative  is  applied,  if  it 
could  be  procured  in  sufficient  lengths. 
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Forest  history.  Grazing  tax.  Boundary  disputes.  Government  forests. 
Kumaun  forest-division.  Naini  Tal  forest-division.  Kanikhet  forest-division. 
Garhwal  forest-division.  Dehra  Dun  forest-division.  Gauges  (Bhigiratlii) 
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From  time  immemorial,  the  forests  along  the  foot  of  the  hills  to 

Forest  history.  which  alone  any  fiscal  value  pertained  as 

well  as  those  within  the  hills  were  consi- 
dered the  property  of  the  ruling  power  and  as  such  invariably 
formed  a source  of  revenue  to  the  State.  The  most  simple  mode  of 
realising  this  revenue  was  that  actually  adopted  by  subjectino-  the 
products  of  the  forests  to  a small  proprietary  due  in  the  shape  of 
duties  payable  by  the  exporters.  The  products  consumed  within  the 
hills  by  the  people  themselves  were,  as  a rule,  too  inconsiderable 
to  be  taken  into  account  and  Avhere  exceptionally  large,  as  in  the 
case  of  fuel  for  smelting  ores,  were  included  in  the  revenue  demand. 
These  duties  on  ordinary  forest  produce  were  collected  at  stations 
along  the  foot  of  the  hills,  whilst  the  duty  on  catechu  was  fixed  at 
so  much  per  kiln  and  was  paid  by  the  manufacturers.  For  the 
first  three  years  of  our  rule  the  forest  dues  were  leased  with  the 
transit  duties  on  merchandise,  and  on  the  abolition  of  the  latter 
source  of  revenue,  Mr.  Traill  was  authorised  to  farm  out  the  forest 
dues  or  kdth-hdns  and  hath  niahals  as  they  were  called  from  their 
principal  items  kdth  (timber),  hdns  (bamboos)  and  kath  (catechu), 
to  the  zamindars  of  the  parganahs  in  which  they  were  collected.^ 
The  revenue  from  this  source  in  1818-19  for  Kali  Kumaun,  Chau- 
bhainsi,  Chhakhata,  Kota,  the  Path  Dun  and  Udepur  amounted  to 
Rs.  3,200,  as  compared  with  Rs.  2,841  in  the  previous  year.  Tho 

bcr/l8^r  September,  1818.  To  Commissiouer,  25th  Septem- 


84« 


IlIMi^LAYAN  DlSTUICTS 


lollowino-  tuhle  sliows  the  collections  in  soniit  rupees  for 
under  the  new  system  : — 


nine  years 


Year. 

1818-19 

1819- 20 

1820- 21 
1821-22 
1822-23 


Ra. 

( Kuniaun  ...  2,644 
*“  f Uarhwal  ...  666 


Kumaun 

Garhwal 

Kuinaiui 

Garhwal 

Kuinaim 

Garhwal 


...  3,-327 
...  662 


...  4,038 
...  812 


...  4,679 
924 


( Kuniaun  ...  6, .368 
t Garhwal  ...  934 


Ks. 

3,200 

3,989 


4,850 


5,503 


Year. 

1823-24 

1826- 27 

1827- 28 

1828- 29 


Ra. 


Kumaun  . 

..  6,7-33 

'"X 

Garhwal  , 

..  1,368 

Kumaun  ., 

, 2,266 

'"1 

Garhwal  . 

..  1,100 

Ku  aim  ., 

..  2,294 

...J 

Garhwal  . 

..  1,-381 

Kumaun  .. 

. 2,620- 

‘"X 

Garliwal 

..  1,405 

Ra. 


7,101 

3,366 

3,675 

4,025 


6,302 

In  1824,  the  collection  of  these  clues  was  intrusted  to  the 
authoi  ities  of  the  Muradabad  and  llareilly  distri  cts  in  consecpience 
of  the  difficulties  regarding  boundaries  that  had  occurred,  liut  in 
1826  the  duty  of  collecting  them  was  restored  to  the  lull-districts. 
In  1828,  the  forest  dues  were  leased  to  the  farmers  of  the  ch  irdi 
or  grazing-tax  at  the  same  rate,  as  it  was  found  that  the  two  could 
not  be  then  usefully  separated. 


Grazing-tax. 


This  grazing-tax  was  one  of  the  many  miscellaneous  items  of 

revenue  that  descended  to  the  British  from 
former  Governments.  From  the  earliest 
times,  the  landholders  in  the  hills  were  all  subject  to  a tax  on  their 
cattle  known  as  ghikhar  which  with  other  cesses  was  abolished  at 
the  first  settlement.^  The  practice  of  collecting  these  dues,  whether 
for  the  Government  or  for  the  landholders,  extended  to  the  Bluibar 
and  Tarai  and  was  continued  there  under  the  name  gdi-chirdi; 
but  the  cattle  of  the  hill-meu  were  exempt  from  this  tax,  which 


was  levied  chiefly  on  the  cattle  of  the  villages  in  the  |)lains  that 
came  into  the  forests  during  the  hot  season.  During  the  two 
or  three  years  succeeding  the  conquest  the  number  of  cattle  pro- 
ceeding from  the  hills  to  the  Bhabar  and  Tarai  was  not  so  great  as 
to  render  any  cess  on  them  an  object  of  interest  to  the  Government 
but  the  security  afforded  by  the  abolition  of  the  old  rural  guard 
{chaukidm'i)  system  and  the  introduction  of  an  efficient  police  led 


*To  Board,  dated  16th  July,  1822.  These  cesses  were  called  ghikhar,  pobar, 
and  puchhii/a  in  the  hills  and  were  farmed  out  as  jagdt,  and  under  the  lleris  and 
Mcwatis  in  the  Bliabar  were  called  douia,  from  the  dona  or  wooden  bar  to  which 
the  cattle  were  tied  at  night,  and  each  of  which  paid  one  kuchcha  ser  of  ghi  and 
four  pice  a year. 
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to  ihcroased  resort  to  the  j)lains.  It  was  therefore  resolved  in 
1822  to  subject  all  cattle  sent  to  graze  in  the  Bh6bar  and  Taiai  to 
a uniform  tax  of  three  annas  for  each  female  buffalo,  two  annas 
for  each  cow,  and  one  anna  for  each  bullock  a year.  The  farm  of 
this  tax  for  the  year  1822-23  was  given  out  in  three  leases,  aggre- 
gating Ils  2,077  per  annum.  The  unsettled  state  of  the  boundaries 
between  Kumaun  and  Rohilkhaiid  became  a fertile  source  of  dis- 
pute between  the  farmers  of  this  tax  for  the  hill  and  plains  portions 
of  the  submontane  tract.  Many  of  the  hill-men  having  made  their 
arrangements  with  the  Rohilkhaiid  farmers  paid  the  duties  to  them 
and  were  again  called  upon  to  pay  by  the  hill  farmers,  who  claimed 
the  right  to  levy  these  dues  in  all  places  in  which  the  chaukiddi'i 
cattle  dues  had  formerly  been  collected.  In  1823,  the  cattle 
belonging  to  the  Kamins,  Sayanas,  and  Thokdars  or  head-men  of 
iiarganahs  in  the  hills  and  to  Padhans  or  head-men  of  villages  in 
the  Bhabar  and  those  belonging  to  jiermanent  residents  were 
exempted  from  these  dues.  In  1826,  the  boundary  between  the  hills 
and  llohilkhand  w\as  finally  arranged  and  separate  farms  for  the 
grazing  dues  were  established.  The  principle  on  which  the  collec- 
tions were  made  was  that  the  farmer  within  whose  jurisdiction  the 
cattle-pens  were  situate  was  entitled  to  collect  the  tax.  The  dues 
were  very  rarely  collected  per  head,  the  plan  being  to  count  in  each 
yoth  or  cattle-pen  the  agals  or  donas,  that  is  the  wooden  bars  to 
which  the  cattle  were  tied  at  night.  The  customary  rate  was  to 
consider  each  ayal  as  containing  eight  buffaloes  and  eight  cows  liable 
to  a tax  of  two  rupees. 

To  make  this  point  in  the  history  of  the  management  of  the 

,,  , X forests  more  clear,  it  will  be  necessarv  to 

Boundary  aisputes.  ’ . 

refer  to  these  boundary  disputes.  In  the 
earlier  years  there  were  no  exports  of  any  value  from  the  portion 
of  the  lowland  tract  lying  below  the  chain  of  custom  posts  estab- 
lished to  levy  the  export  duty,  and  it  was  thought  that  no  difficulty 
could  arise  in  regard  to  the  collections  made  there,  but  the  unset- 
tled state  of  the  boundary  between  the  Bhabar  and  Tarai  and  the 
conflicting  claims  of  the  landholders  of  the  frontier  villages,  both 
of  the  hills  swid  of  the  plains,  soon  led  to  innumerable  complaints 
in  which  the  district  authorities  on  both  sides  found  themselves 
partizans.  The  records  show  a voluminous  correspondence  on 
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tliis  subject  extending  over  several  years.  Early  in  1819, 
Mr.  Traill  reported  on  the  encroachments  made  by  the  zamin- 
dars  of  Bilhari  on  the  forests  lying  along  the  foot  of  the  hills 
now  included  in  the  Tallades  Bhiibar.  This  tract  was  valuable 
to  the  hill-men  as  affording  them  pasture  for  their  cattle  during 
the  winter  months  when  the  grass  in  the  hills  dried  up  and 
became  useless  for  fodder.  During  the  Gorkhdli  rule  a joint  com- 
mission had  been  appointed  by  the  Nepal  Government  and  the 
Nawab  of  Oudh  to  settle  these  disputes,  and  the  Saniha  nala  was 
fixed  upon  as  the  boundary  between  the  two  states.  The  hilhneii 
had  always  occupied  the  jungle  to  the  north  of  this  boundary  and 
were  anxious  to  undertake  the  cultivation  of  the  portions  lyino-  at 
the  foot  of  the  hills  which  had  recently  been  taken  possession  of 
by  the  Bilhari  landholders.'  It  was  agreed  that  an  attempt  should 
be  made  to  settle  the  disputed  boundary  on  the  basis  of  that  which 
existed  in  1802,  when  Rohilkhand  was  ceded  to  the  British,  and 
that  advantage  should  be  taken  of  this  arrangement  to  demarcate 
the  whole  line  of  boundary  between  Rudrpur  and  the  Nepal  fron- 
tier. The  difficulty  was  much  enhanced  by  the  claims  set  up  by 
Major  Hearsey,  who,  in  1814,  had  purchased  the  entire  taluka  of 
Bilhari  at  auction  for  arrears  of  revenue  and  now  demanded  posses- 
sion of  a portion  of  the  Kumaun  Bhabar,  on  the  plea  that  it  belonged 
to  the  lowland  parganah.  A commission  was  appointed  to  investi- 
gate these  matters,  and  it  was  at  length  decided  that  the  Saniha 
nala  had  always  been,  and  should  continue  to  be,  the  boundary 
between  the  hills  and  the  low  country.^  The  collection  of  all  dues 
was  handed  over  to  the  plains  authorities,  but,  in  1826,  was  again 
intrusted  to  the  Commissioner  of  Kumaun. 


* To  Board,  dated  6th  February,  1819. 

From  Board,  dated  6th  February,  1819. 

To  Collector,  Bareilly,  dated  1st  March, 
1819. 

From  Collector,  Bareilly,  dated  8th 
March,  1819. 

To  Collector,  Bareilly,  dated  20th 
March,  1819. 

From  Collector,  Bareilly,  dated  26th 
March,  1819. 

To  Collector,  Bareilly,  dated  6th  April, 
1819. 

From  Collector,  Bareilly,  dated  10th 
April,  1819. 

To  Collector,  Bareilly,  dated  6th  No- 
vember, 1819. 


From  Collector,  Bareilly,  dated  18th 
November,  1819. 

To  Collector,  Bareilly,  dated  24th  No- 
vember, 1819. 

From  Collector,  Bareilly,  dated  1st 
December,  1819. 

To  Collector,  Bareilly,  dated  16th  Feb- 
ruary, 1820. 

From  Collector,  Bareilly,  dated  24th 
February,  1819. 

* From  Board,  dated  27th  June,  1820. 

To  Board,  dated  19th  July,  1820. 

From  Board,  dated  4th  August,  1820. 
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The  first  notice^  that  I have  been  able  to  discover  in  regard  to 

o 

the  reservation  of  forests  for  Government 

Government  forests. 

use  alone  occurs  in  1828.  The  whole  of  tho 
forests  had  always  been  recognised  as  belonging  to  Government, 
and  any  part  of  them  could  therefore  be  appropriated  to  the  ex- 
clusive use  of  Government  wdthout  the  slightest  infringement  of 
the  rights  or  claims  of  a single  individual.  Mr.  Traill  recom- 
mended the  reservation  of  the  thdplas  or  terrace  land  immediately 
adjoining  the  lower  range  for  the  timber  and  bambus  required  by 
Government,  whilst  the  extensive  forests  below  it  should  still  remain 
open  to  private  individuals.  A proclamation  was  issued  in  1826, 
prohibiting  the  cutting  of  sal  within  the  reserves,  wdiich  were  at 
once  excluded  from  tho  lease  of  forest  produce,  and  thus  the 
system  of  Government  forests  commenced.  In  1828,  as  w'C  have 
seen,  the  lease  was  fixed  for  four  years,  but  in  1831-32  I find  the 
total  forest  revenue  amounted  only  to  Rs.  4,328,  of  which 
Es.  2,923  were  realised  in  Kumaun  and  in  1832-33  it  reached 
Es.  4,457,  of  which  Es.  2,932  were  collected  in  Kumaun.  No 
attempt  was  made  to  enforce  any  system  of  conservancy  and  tha 
old  system  of  leasing  out  the  forest  dues  to  contractors  continued. 


In  the  report  on  the  settlement  of  Garhwal  in  1840,  Mr.  Batten 
remarks  that  large  portions  ot  waiste  lands,  including  whole  ranges 
and  their  vast  forests,  were  included  from  olden  time  in  the  bound- 
aries of  the  adjacent  villages,  though  not  in  their  recorded  area. 
No  change  in  this  nominal  allotment  of  waste  was  then  attempted, 
as  such  a division  was  found  useful  in  assigning  separate  tracts  for 
pjisture  for  the  cattle  of  different  villages  ; but,  at  the  same  time,  tho 
inhabitants  of  the  villages  within  whose  area  these  tracts  of  wasto 
land  were  nominally  included  were  prohibited  from  levying  any 
grazing  dues  unless  it  had  been  a custom  of  immemorial  date,  and 
even  then  the  burden  of  proof  rested  on  those  claiming  the  dues.  A 
similar  clause  was  entered  in  the  lease  given  to  the  head-man  and  in 
the  several  agreements  signed  by  the  shareholders  in  the  village.  Mr. 
Batten  further  states  that  his  report^  should  be  considered,  in  a measure, 
declaratory  of  the  principles  on  ■which  the  settlement  w'as  formed, 
and  adds  : — “I  therefore  take  this  opportunity  of  asserting  that  the 


* To  Board,  dated  22nd  .Tune,  1826.  To  Collector 
ber,  1826.  > Stat.  Kumaun,  125,  .336. 


, Bareilly,  dated  26th  Septem- 
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right  of  Government  to  all  the  forests  and  waste  lands  not  included 
in  the  assessable  area  of  the  estates  remains  wholly  unaffected  by 
the  inclusion  of  certain  tracts  within  the  boundaries  of  villages,  and 
no  one  has  a right,  merely  on  account  of  such  inclusion,  to  demand 
payment  for  the  use  of  pasture-grounds  or  for  the  permission  to  cut 
timber  and  firewood.  Neither  does  such  inclusion  interfere  neces- 
sarily wdth  the  right  of  Government  to  accept  offers  for  clearance 
{^KXiuxhttcV)  leases.  But  as  ordered  in  the  case  of  the  Tarai  forests,  so  in 
the  hills  (where,  too,  claims  to  proprietary  rights  are  rare),  the  inhabi- 
tants of  the  villages  most  adjacent  to  the  tract,  or  having  it  recorded 
within  their  boundary,  should  have  the  first  refusal  of  such  leases.” 
In  his  Kumaun  report  Mr.  Batten  distinctly  states  that  these  prin- 
ciples apply  equally  to  Kumaun. 

In  his  report  on  the  Kumaun  Bhabar  in  1846-47  Mr.  Batten 


gives  the  revenue 
lows  : — 

from 

the  kdth  bdns 

and  chdrdi  mahals  as  fol- 

Name  of  patti. 

Forest  dues. 

Pasturage 

dues. 

Total. 

Kota  ... 

Rs. 

4,600 

Ks. 

3,801 

Ks. 

8,401 

4,101 

6,227 

Chhakhata 

• •t 

1,461 

2,650 

Kali  Kumaan 

••• 

3,705 

2,622 

Total 

• • • 

9,756 

8,973 

18,729 

He  states  that  though  the  injury  said  to  be  done  to  the  reserved 
Government  forests  was  somewhat  exaggerated  in  some  places,  the 
Government  lights  had  been  suspended  and  in  others  the  older  trees 
had  been  removed,  and  recommended  that  steps  should  be  taken 
, to  preserve  the  few  patches  of  old  sal  that  remained  and  the  young 
sisu  plantations.  In  the  eastern  Bhabar  cultivators  were  allowed 
^to  clear  the  ground  and  sell  the  timber.  The  restriction  as  to  cutting 
jdl  in  the  thdplas  or  plateaus  of  the  lower  hills  which  was  issued  in 
1826  had  been  removed,  when  Mr.  Traill  saw  the  farms  falling  in  one 
after  the  other  owing  to  the  scarcity  of  sal  in  the  lower  sites.  In 
the  Kota  and  Chhakata  Bhabar  the  farmers  were  allowed  to  cut 
down  and  sell  the  sdl  timber  which  is  there  confined  to  the  thdp- 
las and  does  not  occur  also  in  isolated  patches  in  the  plains  as  it 
does  farther  east.  In  appendix  A.  will  be  found  a list  of  rates 
according  to  which  farmers  of  the  forest  dues  in  Kumaun  were 
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authoriaed  to  collect  from  the  exporters  itr  1847,  and  we  shall  now 
proceed  to  describe  the  forests  as  they  now  exist. 

The  sub-Himalayan  forests  of  the  Kumaun  and  Garhw61  districts 

extend  from  the  Gauges  to  the  Sarda,  cover- 
ing the  lower  spurs  and  ridges  of  the  Hima- 
laya and  running  down  some  distance  into  the  Bhabar.  The  Tarai 
forests  contiiin  a little  sdl,  of  inferior  growth,  barely  sufficient  for 
the  requirements  of  the  cultivators,  and  are  not  included  in  the 
tracts  under  the  Forest  Department.  With  the  exception  of  a por- 
tion of  the  Chaudui  Chauk  which  belongs  to  the  Tarai,  almost  all  the 
islands  in  the  Sarda  below  Kumaun  have  been  given  to  Nepal. 
A cart-road  running  along  the  foot  of  the  hills  from  the  Ganges  to 
the  Sarda  generally  forms  the  southern  boundary  of  the  forests  in 
Garhwdl,  but  further  east  several  blocks  reserved  for  Government 
purposes  lie  to  the  south  of  the  road  and  are  included  in  the  existing 
reserved  forest  area.  The  western  Ramganga  and  its  tributaries, 
the  Barsoti  and  Kotirao,  form  the  boundary  between  the  two  great 
forest-divisions  of  Kumaun  and  Garhwal,  whilst  the  outer  Himalaya 
give  a well-defined  boundary  on  the  north.  Except  the  Kumaun 
Iron  Company’s  grant  and  a number  of  villages,  all  of  whose  rights 
have  been  recorded  and  for  whom  blocks  of  forest  have  been  left 
open,  the  entire  area  described  forms  one  vast  State  forest  in  one 
compact  block  perfectly  marked  out  either  by  natural  or  artificial 
boundaries.  Within  these  limits  no  private  rights  exist  which  can 
prove  injurious  to  the  best  sdl  forests,  and  cattle-grazing  is  prohi- 
bited in  all  portions  which  are  free  of  village  rights,  except  where 
it  is  entirely  harmless.  The  most  valuable  timber  is  sdl,  which 
grows  with  great  vigour  in  many  parts  and  covers  about  one-fourth 
of  the  forest  area.  Tdn  {Cedrela  Toona)  and  sissoo  {Dalbergia  Sissu) 
are  plentiful  in  the  low,  moist  valleys  and  flats,  whilst  other  jungle 
trees,  especially  the  Terminalias,  Lagerstroemias,  Acacias,  various 
species  of  Anogeissus,  Adina,  and  Ougeinia,  are  found  mixed  with 
sdl  everywhere,  even  when  the  last  predominates.  Amongst  the 
minor  forest  produce  the  bambu  takes  the  first  rank,  and  next  the 
matting  and  cordage  materials  and  indigenous  drugs,  tans  and  dyes. 

We  shall  now  proceed  to  give  a short  account  of  the  existing  forest- 
divisions  and  their  origin.  The  contract  arrangements  for  felling 
continued  in  Kumaun  until  the  year  1858,  and  as  a consequence  no 


852 


hima'layan  districts 


system  of  conservancy  could  be  introduced.  The  forests  of  the 

Kumaun  forest-division.  Kumaun  forest-division^  were  denud- 

ed of  good  trees  in  all  easily  accessible  places, 
and  were  it  not  that  nature  has  happily  made  the  sal,  sisu,  khair,  and 
rf/iUMW  largely  reproductive,  the  new  Forest  Department  would  have 
had  little  to  conserve.  Between  1855  and  1857,  the  demands  of  the 
railway  authoiities  induced  numerous  speculators  to  enter  into  con- 
tracts for  sleepers,  and  in  order  to  secure  a certain  favourite  area  for 
themselves,  these  men  Avere  allowed,  unchecked,  to  cut  down  acres  of 
old  trees  very  far  in  excess  of  what  they  could  possibly  export,  so  that 
for  some  years  after  the  regular  forest  operations  commenced  the 
attention  of  the  department  was  chiefly  directed  to  cutting  up  and 
bringing  to  the  depot  the  dead  timber  left  behind  by  the  coutrac- 
tors.2  Major  (now  General)  Ramsay  was  the  first  Conservator. 
Ho  abolished  the  contract  system  in  1858  and  gradually  introduced 
a better  arrangement,  by  which  the  cultivation  of  patches  of  land  in 
the  forests  proper  was  discouraged  and  the  cultivators  Avere  induced 
to  take  up  lands  chiefly  south  of  the  cross-road  from  Hardwar  to 
Barmdeo,  leaving  the  valuable  forest  land  to  the  north  untouched. 
This  the  first  attempt  at  real  conservancy  Avould,  probably,  liaA^e  suc- 
ceeded better  had  not  the  management  of  the  forests  been  taken  from 
the  Commissioner  of  Kumaun  in  1868,  for  arrangements  of  this  kind 
take  much  time  and  trouble  to  elaborate.  In  his  report  for  the 
year  1867  the  Commissioner  writes  “As  yet  cattle  have  notin 
all  cases  been  excluded  from  the  tracts  recently  made  over  to  the 
Forest  Department,  because  some  time  must  be  allowed  to  the  villacrers 
to  make  other  arrangements.  A great  jiiany  cattle-sheds  have  been 
removed  from  the  vicinity  of  the  sal  forests  of  the  outer  rano-e 
between  Haldwani  and  the  Sjirda  river  and  the  cross-road  has  been 
declared  the  boundary  nearly  the  Avhole  Avay.”  In  big  report  for 
1868  the  Commissioner  Avrites  : — “In  another  year  or  Iavo  I hope 
that  all  the  Kumaun  valuable  sal  forests  aauII  be  as  free  from  cattle 
as  those  of  Garhwal.”  Unfortunately  this  is  hardly  true  even  at 
the  present  day.  The  same  officer  introduced  the  system  of  havino- 

J This  division  extends  from  the  Sarda  on  the  east  to  the  Pin'ka  river  on 
the  west  and  from  the  base  of  the  outer  hills  on  the  north  to  the  boundary  of 
tlie  Tarai  district  on  the  south.  1 am  indebted  for  the  materials  for  the  notice 
of  this  division  to  Major  Campbell  through  the  Conservator,  Mr.  G Greijr 
s bee  Major  Ihimsay’s  report  on  the  condition  of  the  forests  in  IS61  in  A'ortA- 
yy€)iter?i  i ruvlnces  Gazette  bupplement,  IDth  Deceuiber,  lt61. 
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all  trees  marked  by  responsible  officers  before  permission  was  given 
for  felling  and  commenced  arrangements  for  protecting  the  reserved 
forests  from  fire.  Operations,  however,  appear  to  have  been  con- 
ducted on  too  large  a scale  or  were  too  irkso  me  to  the  squatters,  for, 
tliough  successful  for  a time,  the  occurrence  of  an  unusually  dry 
season  led  to  great  loss  by  fires.  But,  on  the  whole,  the  adniinistra- 
tration  of  the  forests  was  a marked  success.  From  the  table  given 
in  the  appendix  the  receipts  and  expenditure  for  the  years  1859-fiO 
to  1867-08  show  an  excess  of  receipts  over  charges  amounting  to 
considerably  over  fifteen  lakhs  of  rupees.^  The  forests  not  only 
gave  a better  return  but  were  conserved  for  the  first  time,  and 
arrangements  were  made  for  the  better  protection  of  the  young 
plantations  and  planting  out  the  denuded  tracts. 

Major  Pearson  took  charge  of  the  Kumaun  forest-division  in 

Under  the  Imperial  Eo-  1868,  but  made  little  change  in  the  working 
rest  Department.  arrangements.  In  1877  the  reserved  forests 

in  the  Kumaun  Bhabar  were  formally  demarcated,^  and  it  will  be 
convenient  to  adhere  to  the  arrangements  then  sanctioned  in  the 
following  brief  description  of  each  block  : — 

Block  1 comprises  the  Chilkiya  forest,  which  is  one  of  the  largest 
and  most  valuable,  having  an  area  of  about  126  square  miles  and 
containing  much  fine  sal  timber.  The  more  accessible  forests  in 
this  block  were  worked  by  contractors  before  1858,  and  the  remain- 
der have  furnished  the  chief  part  of  the  timber  brought  to  market 
since  that  year.  The  entire  block  has  been  worked,  but  there  are 
still  numbers  of  mature  trees  that  have  been  reserved  for  shade  and 
shedding  seed  and  which  may  be  cut  down  wdien  the  young  stock 
have  been  established.  Pire  conservancy  has  also  been  successfully 
enforced  for  some  years  and  the  young  trees  bid  fair  to  produce 
good  timber. 


Block  2,  comprising  the  Garhi  Balchand  forest,  has  an  area  of 
17  square  miles,  all  of  which  have  been  demarcated,  and  of  this 
about  11  square  miles  have  been  enclosed  with  fence  and  ditch 
and  are  protected  from  fire.  The  forest  is  chiefiy  sal,  but  the  soil 
does  not  seem  suited  to  produce  large  sound  trees,  and  its  fittest  use 


Receipts,  Rs  .•J2,90,459  (Kumaun,  Us.  15,01,050;  Garhwal,  Rs.  17  89.1 
CharKes,  Rs.  1 7,43,542  (Kumaun,  Rs.  8,3:1,477  ; Garhw4l,  Rs.  9,1 0,065).  ’ ’ 

G.Oj.No.  407  F.C., dated 6th September,  1877,sndNo.  173, dated  2Uth  Februarj,!! 


See 

1879. 


854 


himXlayan  districts 


will  be  to  supply  saplings,  wliicli  can  be  carted  from  the  spot  and 
will  find  a ready  market  in  the  plains. 

Block  3 comprises  the  western  Kota  forest,  which  has  an  area  of 
about  55  square  miles  and  contains  much  valuable  sal  forest.  Gene- 
ral Ramsay  writes  : — “ There  is  no  part  of  Kuinaun  where  sal  thrives 
so  well  as  in  the  Kota  Dun,  west  of  the  Dhabka  river.”  The  Kota 
forests  have  been  worked  like  block  No.  1 and  have  supplied  much 
timber  to  the  market  during  the  last  twenty  years.  Fire  conser- 
vancy has  been  introduced  since  1877. 

Block  4,  comprising  the  forests  below  the  Chhakhata  parganah,  has 
an  area  of  about  103*5  square  miles  and  consists  of  sal  on  the  thdplas 
or  plateaus  and  some  very  fine  haldii  below.  The  western  portion 
between  the  Bhakra  and  the  Gaula  streams  has  been  worked  for 
many  years  by  the  Nawiib  of  Rampur,^  and  the  eastern  portion  from 
the  Gaula  to  Chorgaliya  by  contractors  and  for  canal-works  and 
building  purposes  in  Haldwani.  The  only  large  tract  remaining’ 
nn worked  in  this  block  is  the  Nandhaur  valley. 

Block  5 is  known  as  the  Horai  forest.  It  has  an  area  of  14 
square  miles  and  lies  below  the  hills.  It  contains  some  valuable  sal 
forest,  of  which  the  eastern  half  has  been  enclosed  with  fence  and 
ditch. 

Block  6,  or  the  Kali  Kumaun  forest,  has  an  area  of  about  230*5 
square  miles  and  consists  entirely  of  hill-forest,  of  which  the  lower 
slopes  and  more  easily  accessible  parts  have  been  worked  out  by 
contractors.  Still  there  is  a larger  area  of  unworked  sal  forest 
here  than  in  any  other  block  of  the  Kumaun  Bhabar. 

Block  7,  or  the  Dhyanirao  forest,  has  an  area  of  68  square  miles, 
of  which  about  one-third  is  sal  forest  and  the  remainder  is  chiefly 
hhair  and  mixed  jungle  and  open  plains,  on  which  immense  numbers 
of  cattle  graze. 

Block  8,  known  as  the  Chela  forest,  has  an  area  of  about  seven 
square  miles,  of  which  about  a quarter  is  sal  forest  and  the  remainder 
is  chiefly  haldu  and  bambu. 

Block  9 comprises  the  Barmdeo  forest,  which  has  an  area  of 
7*3  square  miles  and  lies  at  the  foot  of  the  hills  near  the  Sarda  . 

‘TheNawab  of  llampur  is  allowed  to  export  everj  year  200  trees,  not  less 
than  6i  feet  in  girth,  free  ol  duty. 
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river.  It  contains  some  promising  young  sdl  forests,  besides  khair, 
sisii,  and  bambus. 

Block  10,  known  as  the  Siirda  forest,  comprises  a number  of 
islands  in  the  Sarda  which  are  covered  with  sisa  and  khair  forest 
and  have  an  area  of  about  eight  square  miles. 

Bloek  11  comprises  a small  patch  of  sdl  forest  on  the  Sarda  about 
three  miles  above  Banbasa  measuring  320  acres,  recently  transferred 
to  the  Imperial  Forest  Department,  which  has  charge  of  all  these 
demarcated  forest  blocks,  and  the  remainder  of  the  forest  area  is 
managed  by  the  Commissioner  of  Kumaun.  As  a rule,  the  good 
sdl  forests  consist  chiefly  of  sdl,  but  there  are  also  patches  of  tun, 
khair,  sisu,  sdndan,  (josam,  sain,  haldu,  dhauri,  hdkli,  and  bambus,  all 
of  which  are  rising  in  value  every  year.  The  cart-road  from  Barmdeo 
to  the  Ganges  is  connected  with  cross-roads  to  the  different  blocks  and 
temporary  roads  are  made  when  necessary. 

In  the  young  forests  the  trees  differ  materially  in  different 
localities.  In  some  places  where  the  soil  is  suitable  and  other  cir- 
cumstances have  favoured  the  growth  of  the  young  trees,  they  are 
exceedingly  fine  and  show  straight  stems,  clean  barks,  and  fine 
heads.  In  other  places  where  the  soil  is  poor,  but  more  especially 
where  the  numerous  cattle  stations  formerly  existed,  and  where  in 
consequence  the  young  trees  suffered  continually  from  being  lopped, 
barked,  and  otherwise  injured,  and  where  they  were  more  exposed 
to  repeated  fires,  the  trees  are  knotted,  crooked,  and  with  poor 
heads.  The  best  forests  in  the  eastern  tract  are  perhaps  those  above 
Barmdeo,  near  the  junction  of  the  Ladhiya  with  the  Sarda,  where, 
owing  to  the  favourable  nature  of  the  soil,  the  sdl  has  developed  to  a 
remarkable  degree  and,  owing  to  the  difficulty  of  carriage,  the  trees 
have  been  left  uninjured  by  speculators  and  contractors.  Next  in 
importance  come  those  to  the  west  and  north  of  Chorgaliya  and 
those  on  the  flats  and  plateaus  above  the  Jagbura  and  Ivulauniya 
streams,  and  next  the  sdl  forests  in  the  valleys  of  the  Nandhaur 
and  Sararagadh  streams.  The  geological  formation  in  the  last 
tract  is  sandstone  and  massive  boulders.  Further  west  there 
are  still  valuable  forests  between  the  Kosi  and  the  Raniffano-a. 
and  there  can  be  little  doubt  that  in  the  course  of  time  tlie 
forests  under  a careful  system  of  conservancy  will  renew  their 
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pristino  vigour  and  well  repay  the  enre  and  money  expended  unon 
them.  ^ 

- The  only  important  private  forest  is  that  belonging  to  the  Ku- 

Iron  Company’s  forests.  Diaiin  Iron  Company,  whose  grant  extends 

the  Manar  Gadhera,  abont  one  mile 
west  of  the^  Dhahka,  as  far  as  the  Bhakra  river,  abont  half  way  be- 
tween Kaladhiingi  and  Ilaldwani.  The  grant  is  bounded  on  the 
north  by  the  Himalaya  and  on  the  south  towards  the  Bhabar  by  a 
line  of  pillars,  and  the  area  is  about  350  square  miles.  The  collec- 
tions from  this  tract  for  timber  and  minor  forest  produce  from  1861 
to  1881  have  amounted  to  more  than  two  lakhs  of  rupees,  and  it 
now  constitutes  one  of  the  most  valuable  forests  in  Kumaun.  It  is 
difficult  to  say  what  portion  of  their  rights  Government  resolved 
to  grant  to  the  company,  for  the  deed  was  never  executed,  but  from 
the  draft  it  would  appear  that  only  fuel-rights  were  inteiided,  and 
certainly  none  other  is  expressed.  The  subject  of  these  forests'  and 
the  company’s  claim  to  them  being  now  under  the  consideration  of 
. Government,  it  will  not  be  necessary  to  allude  to  them  any  further.^ 
The  climate  in  some  parts  of  the  tract  below  the  Kumaun  hills  is 
Climate,  &c.  hiir  from  November  to  J une,  but  in  other  parts 

it  is  very  fatal  in  November  and  after  April. 
During  the  cold-weather  the  Bhabar  forests  present  a busy  scene. 
They  are  then  filled  with  wood  and  bambu  cutters,  labourers  haul- 
ing out  timber,  men  and  women  collecting  hahar  grass,  making  mats 
and  baskets,  gathering  roots,  leaves  and  plants  used  in  medicine  or 
the  arts,  or  herding  cattle.  After  April  all,  except  those  who  have 
become  acclimatised,  leave  the  forests,  and  during  the  rains  they 
remain  practically  closed.  Ordinarily  every  hill  stream  becomes 
then  a raging  torrent  often  impossible  to  cross  for  several  days. 
Elephants  and  tigers,  though  now  less  numerous  than  in  former 
times,  return  to  the  haunts  from  which  they  had  been  driven  dur- 
ing the  hot  weather  : the  prairies  become  a sea  of  grass  and  the 
undergrowth  in  the  thick  jungle  presents  an  obstacle  to  moving 
about  most  difficult  to  surmount.  To  the  unacclimatised  these 
forests  are  deadly  during  the  rains,  and  few  survive  the  malarious 
fever  that  a night’s  residence  within  them  then  frequently  gives 

rise  to.  There  is  no  doubt,  however,  that  the  clearances  effected 
* See  for  a eketch  of  the  Company’s  history. 
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hj  tli^i  BliAbiir  cultivators  have  done  nuicli  towards  ameliorating 
the  climate,  for  places  where  man  could  not  formerly  exist  are  now 
the  centre  of  flourishing  colonies,  the  inhabitants  of  which  remain 
iill  the  year  round  in  their  villages. 

The  forests  in  and  around  the  settlement  of  Naini  Tal  were 

demarcated  in  18(15  and  now  form  the  Naini 
Isaini  Tal  foTCst-dirision,  rn/i  ,•  , t • • i ^ 

lal  forest-division.'*  i revious  to  l-84o,  all 

the  trees  in  t-he  neighbourhood  were  considered  to  belong  to  the 
villages  within  whose  boundaries  they  were  situate,  and  those 
within  the  valley  were  alone  protected.  Some  years  later,  the 
Commissioner  took  over  the  forests  in  the  neighbourhood  of  the 
settlement  and  allowed  no  timber  to  be  felled  without  his  permis- 
sion. A small  estiiblishment  was  entertained  to  patrol  the  forests 
and  a royalty  was  levied  on  each  tree  felled  to  meet  the  expense. 
In  18(15,  the  forests  were  taken  over  by  Government,  and  have 
since  then  been  managed  chiefly  with  a view  to  supj)ly  the  local 
wants  of  Naini  T;il.  Chir  of  a good ’quality  for  building  purposes 
is  abundant  and  the  various  species  of  oak  and  the  rhododendron 
afford  materials  for  charcoal.  In  1879,  these  forests  >vere  gazetted 
as  ‘ protected,’  and  now  comj)rise  about  3<3  square  miles.  JJeoddr 
plantations  have  been  made  with  marked  success  along  the  slopes 
of  Lariya  kantii,  and  bduj  and  iilouj  and  Jcharsu  oaks,  also  walnuts, 
horse-chestnuts,  and  ash  have  been  extensively  sown  and  planted- 
An  attempt  to  reproduce  the  cypress  was  thought  to  ha\  e failed, 
hut  the  seeds  have  germiujited  after  remaining  a long  time  in  the 
ground. 

The  llanikhet  foresi-division  is,  like  the  preceding,  intended  to 
. conti'ol  mid  provide  for  the  local  supply  of 

JLianiknet  foceftt-aivi*i»a.  , t i ./ 

timber  and  fuel  to  the  Ranikhet  settlement. 
The  Imperial  Forest  Department  deputed  an  ofHcer  to  take  charge 
of  the  forests  around  the  intended  military  station  in  18(17,  but  it 
was  not  until  1873  that  the  forest  hound:iries  were  finally  settled 
and  operations  reguhirly  commenced.  The  tracts  now  conserved* 
are  fifteen  in  number,  of  which  one  having  an  area  of  about  seven 
•square  miles  is  closoil  and  surrounded  by  a ring  fence  of  thorn  and 
is  ‘reserved’  and  clear  of  all  private  rights.  It  couhiins  pine,  oak, 

' HeBcrved  by  Nos.  J4;»  an  1 150,  dated  i.st  February,  1879. 

■Os.  jS'os.  170  aud  i77,  dated  90th  February,  1879. 
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rhododendron,  and  other  ^voods  of  minor  vahie.  The  other  forests 
which  are  'protected’  and  cover  an  area  of  about  59  square  miles 
are  situated  at  distances  varying  from  one  to  24  miles  from  Rani- 
hhet,  and  are  held  conjointly  by  Government  and  the  inhabitants 
of  the  villages  within  whose  area  they  occur.  The  latter  have  a 
right  to  graze  their  cattle  and  cut  wood  for  fuel  or  for  building  or 
agricultural  purposes,  but  no  power  to  cud  for  sale  to  any  one. 
But  the  great  feature  of  this  division  is  the  nursery  which,  though 
commenced  only  m 1871,  has  done  much  good  in  distributing’  fruit 
and  timber  trees  all  over  the  province  and  in  conducting  acclima- 
tisation experiments. 

In  Garhwdl,  as  in  Kumaun,  the  contract  system  remained  in 
Oarhwalforest-diri-  force  and,  in  1839,  we  find  the  right  of  collect- 
ing the  forest  and  pasturage  dues  of  the  Patli 
Bun  leased  to  one  Padam  Singh  for  twenty  years  at  a fixed  annual 
rental  of  Rs.  2,(50,  of  which  Rs.  1,649  were  on  account  of  the 
hdth-hdns  section.  The  forests  here  are  amongst  the  most  valuable 
both  for  timber  and  bambus  that  exist  along  the  whole  line  of  hills 
between  the  Jumna  and  the  Sarda,  and  the  loss  that  must  accrue 
sliould  tin's  arrangement  continue  was  brought*  to  the  notice  of 
Government  in  1853.  The  result  of  the  correspondence  that  then 
took  place  was  that  Padam  Singh’s  rights  were  purcliased  for 
Rs.  15,000,  and  the  forests  were  taken  under  direct  management 
and  transferred  from  the  Bijnor  district^  to  Garhwal,  whilst  the  col- 
lection of  the  dues  from  the  Khoh  river  westward  still  remained  with 
the  plains  authorities.  Posts  were  established  at  the  outlets  of  the 
Kotri  and  Patli  Puns  for  the  collection  of  dues  from  exporters,  and 
the  surplus  revenue  was  devoted  to  opening  up  roads  and  improving 
the  forests.  In  1854,  Captain  Reid  took  over  the  management  and 
remained  in  charge  until  1858.  Captain  Reid  attempted  little  in 
the  way  of  conservancy,  but  commenced  felling  operations  on  a large 
scale  and  elected  a saw-mill  that  could  not  be  w'orked  owing  to  a 

* 12,000  grafted  plantB  hare  been  distributed  to  villagers  and  householders, 
besides  some  32,000  forest  and  ornamenial  plants,  and  about  400,000  forest  trees 
have  been  p'ahted  m the  reserve  from  the  nursery.  ^ gy  (now  Sir 

John)  Strachey,  to  Commissioner,  4th  August,  1853  ; from  Government,  No.  3747, 
dated  17th  September,  1863.  ^ ®The  coliectious  of  the  forest  and  pasturage 

dues  from  the  Kotri  Dim,  including  Udepnr,  was  handed  over  to  tlie  Superin- 
tendent of  the  Dun  and  the  Collector  of  Bijnor  in  1849.  In  1853,  the  dues  from 
the  Kotri  Dun  and  the  Bawasanwar  part  of  Udepnr  amounted  to  Ks.  1,403,  and 
from  the  Rawasan-pdr  portion  tj  Ks.  1,011  a year  ; total  of  Garhwal,  Rs.  6,U>4. 
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defect  ill  tlie  slope  of  the  canal  that  was  to  afford  the  motive  power. 
The  mutiii}'  then  intervened,  and  in  1858  the  forests  came  under 
Major  K imsaj,  who  introduced  the  system  of  conservancy  that  we 
have  noticed  in  the  account  of  the  Kumaun  forest-division.  Ilis 
administration  was  marked  by  the  control  of  felling  operations,  the 
removal  of  siiuatters  from  the  valuable  forest  tracts  to  available  land 
fit  for  cultivation  below  the  forest  boundaries,  the  construction  of 
roads  and  the  establishment  of  stations  for  the  collection  of  revenue 
at  convenient  intervals.  In  1861-6*2,  cultivation  in  tlie  Patli  Dun 
was  put  a stop  to  by  assigning  lands  to  the  people  in  the  Dliabar, 
and  the  cattle-stations  were  broken  up  and  removed  from  the 
reserved  forests.  This  operation  occupied  three  years,  from  1862 
to  1865,  the  cattle  stations  being  removed  from  all  the  Garhwal 
forests,  and  in  Kumaun  from  all  the  forests  above  the  main  line  of 
road.  In  the  meanwhile  excellent  roads  were  opened  out,  and  the 
forests,  especially  those  of  Garliwiil,  were  made  accessible  from  all 
sides : at  the  same  time  a regular  system  was  instituted  of  working 
only  certain  forests,  the  remaining  ones  being  kept  rigidly  shut 
up,  and  the  selection  and  marking  of  all  trees  previous  to  felling 
was  insisted  on.  The  felled  timber  left  by  the  old  contractors  and 
Captain  lleid  was  exported  and  sold  and  the  machinery  of  the 
saw-mill  was  transferred  to  Uurki.  Colonel  Baugh  acted  as  Conser- 
vator under  Major  llamsay  and  an  establishment  was  entertained 
to  prevent  the  felling  of  timber  without  license,  to  protect  the 
forests  from  tire,  to  cut  down  creepers  and  to  mark  trees  for  felling. 
The  management  of  the  forests  was  transferred  to  the  Imperial 
Forest  Dej)artment  in  1868,  and,  in  1870,  the  whole  forest-division 
of  Garhwal  from  the  Rainganga  to  the  Ganges  was  divided^  into 
five  blocks,  an  arrangement  that  we  shall  observe  in  the  following 
brief  description  : — 

Block  1 comprises  the  Path  Diin  forest  with  an  area  of  237'5 
square  miles.  It  is  bounded  on  the  east  by  the  Kumaun  boundary 
and  on  the  west  by  the  Palain  river  to  its  junction  with  the  Pam- 
ganga,  and  thence  down  by  the  liamganga  to  the  Bijnor  district. 

Block  2 comprises  the  forests  of  the  Kotri  Diin  with  an  area  of 
about  180  square  miles,  and  is  bounded  on  the  east  by  the  Path 
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Dihi  forests  and  on  tlie  west  hy  the  Klioli  river  to  tJie  Kotdwam 
mait,  thence  hy  Janiangarli  and  the  Lalpani  ridge  to  tlie  Saneh 
depot  on  the  Ganges  road. 

Block  3,  known  as  the  Saneh  forest,  has  an  area  of  17  square 
miles  and  lies  between  the  Khoh  river  on  the  east  and  the  Maliir 
river  on  the  west  as  far  as  the  Chaiikighata  mart. 

, Block  4,  known  as  the  LalJhung  forest,  has  an  areuof3(i*5  square 
miles  and  lies  between  the  Malin  on  the  east  and  the  Kawasan  river 
on  the  west. 

Block  5,  comprising  tlie  tract  between  the  Rawasaii  and  the 
Ganges  known  as  the  Khara  forest,  has  an  area  of  88  square  miles. 

Block  6,  known  as  the  Kartiya  forest,  has  an  area  of  about  800 
acres.  It  consists  chiefly  of  ml  and  is  situate  on  the  left  Ixink  of  tho 
Mandhal  stream. 

The  northern  boundary  of  all  these  blocks  lies  between  the  culti- 
vated area  of  the  hill  villages  and  the  forests  projier,  and  the  southern 

boundary  is  found  in  the  road  between  Kotirao  on  the  east  and  the 
Ganges  on  the  west. 


Patli  Diia  forests. 


The  Patli  Dun  forests  occupy  the  valleys  of  the  Ramo'an'''a  and 
its  aftlnents  and  the  ridges  which  run  between 
their  watersheds.  The  geological  formation  of 
this  tract  consists  of  alluvial  deposits  and  drift  in  the  valleys  and 
plateaus,  and  massive  grey  sandstone  interspersed  with  blue  shale 
on  the  ridges.  The  whole  Diiii  has  been  a noble  forest  of  sdl,  the 
lower  and  more  accessible  portions  of  which  have  been  worked  out, 
but  in  which  enormous  tracts  of  virgin  forest  still  remain,  from 
which  under  judicious  treatment  inexhaustible  stores  of  timber  may 
be  drawn.  Excellent  roads  were  constructed  though  the  princij)al 
valleys  by  Major  Ramsay,  and  these  have  been  kept  up  by  his  suc- 
cessors. The  forests  of  this  tract  may  be  conveniently  divided  into 
those  (1)  of  the  Palain  or  Taimimya ; (2)  those  of  tho  Mandhal ; 
and  (3)  those  of  the  Ramganga,  south  Path  Diin  and  Sona  river. 

(1)  The  whole  basin  of  the  Taimiiriya  and  Its  affluents  con- 
tains a noble  ml  forest.  This  tract  was  considerahlv  thinned  out 
many  years  ago  for  wood  for  tho  gun-carriage  agency,  but  m;t 
lo  a too  great  extent,  as  the  result  has  been  satisfactorv  in  the 
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improvomont  of  the  growth  of  second-cljiss  trees  as  compared  with  tlie 
condition  of  tlie  same  class  of  trees  in  those  portions  of  the  fon'st 
whicli  have  never  been  overwork(“d.  Tlironghont  this  tract  since 
conservation  lias  been  enforced  the  growth  of  sal  saplings  gives  hope 
of  an  nnlimited  supply  of  this  valuable  timber.  This  growth  is 
fostered  bv  the  ground  becoming  thicklv  clothed  everv where  with 
bambus,  by  which  the  moisture  is  retained  in  the  soil  and  the  increase 
of  otlier  grasses  is  prevented,  and  thus  the  risk  of  fires  is  materially 
diminished. 

(2)  The  forests  of  the  Mandhal  owing  to  their  remote  position 
have  never  been  much  worked.  There  are  liere  in  consofjuence  to  be 
found  a large  number  of  first-class  su(  trees  as  well  as  an  abundance 
ot  trees  ot  every  age  and  size.  The  good  forests  may  be  said  to  extend 
over  about  fifteen  miles  in  length  through  all  the  lower  portions  of 
the  valley  below  Jarat,  on  the  slopes  and  plateaus  facing  the  north 
and  on  the  opposite  bank  of  the  Maiidhul  over  the  last  five  miles. 
On  the  plateaus  above  the  river  the  sdl  has  attained  a verv  large 
size  and  fine  tun  trees  exist  m the  valley  which  seems  particularly 
well  ada[)ted  to  their  growth. 


(8).  ilie  torests  ot  the  valley  of  the  Rjimganga,  the  south 
Path  Dun  and  the  Sona  are  all  situated  on  the  liills  slo]dng  down  to 
the  ilamganga  and  its  affluents,  the  Sona  and  Gaujhera  nala  on  the 
right  bank  and  the  Maira  Sot,  Patharpani  and  Dharau  streams 
on  the  left  bank.  These  forests  were  ‘ felled  even  to  desolation’ 
years  ago  and  many  parts  of  them  have  been  permanently  iniured. 
Ko  attempts  at  reproduction  were  made,  and  the  land  where  fine 
sal  forest  once  stood  is  now  too  denuded  by  exposure  to  admit  of 
efforts  in  this  direction  proving  successful.  There  are,  liowever, 
some  good  young  jdantations  springing  up  and  some  mature  trees, 
as  already  noticed,  exist  in  the  l\[andhal  valley.  The  exceptions 
are  places  Avhere  the  old  trees  have  been  completely  cut  awav,  and 
here,  there  being  no  natural  shade  or  seed-sowing,  the  dense  grass 
effectually  prevents  all  artificially  sown  seeds  from  germinating,  and 
though  measures  have  been  taken  from  time  to  time  to  rejiroduce 
the  forest,  they  have  met  with  only  very  partial  success.  There  is 
still,  however,  some  sal  in  the  highlands,  some  sis?/  along  the  rivers 
and  hin  in  the  valleys,  and  a fair  amount  of  X7m?V  and  good  grass 
in  the  open  level  ground.  Pidow  the  -Siwaliks  there  arc  <n-eat 
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ti-mihu  forests  on  tlie  level  Hats  that  afford  a consi.brahle  revemie; 
Hie  great  question  of  Hre  conservancy  has  always  engaged  the 
attention  of  the  establishment,  and  up  to  1879  no  great”iniury 
had  been  done  for  several  years.  In  1879,  however,  the  cholera- 
stricken  pilgrims  returning  from  the  Hardwar  fair  sjiread  fires  in 
every  direction,  and  considerable  damage  to  the  young  plantations 
resulted.  Hoads  have  been  opened  to  all  the  princiiial  blocks 
in  connection  with  the  road  from  Kotirao  to  the  Ganges  that 
forms  the  southern  boundury  of  the  division. 

The  forests  of  the  Kotri  Dun  lie  between  the  Putli  Di'm  on  the 
east  and  the  Khoh  river  on  the  west.  The 
formation  of  the  soil  is  sandstone  and  drift 
and  there  is  little  water  and  few  good  forests.  The  trees  are 
almost  entirely  sal  differing  in  value  in  different  places  accord- 
ing to  the  soil  and  other  natural  circumstances.  Few  tracts  in  this 
forest  have  not  been  worked  more  or  less,  but  there  still  remains 
some  good  timber  on  the  more  inaccessible  ridges.  Since  this 
forest  has  been  rigidly  protected  the  young  trees  have  made  con- 
siderable progress,  and  the  keeping  out  of  cattle  and  fires  will  in  a 
few  years  do  much  to  restore  them  to  their  original  condition. 


Kotri  Dun. 


Blocks  3 and  4 lie  between  the  Kawasan  and  the  Khoh  rivers, 

a distance  of  about  sixteen  miles.  The  soil 

Blocks  3 and  4. 

IS  a dry  sandy  loam  with  outcrops  of  gravel 
and  blue  clayey  slate  in  the  hills.  The  entire  tract  appears 
to  have  been  extensively  cultivated  in  former  times,  but  there  is  a 
great  want  of  water  through  all  the  lower  forests.  There  are  here 
three  large  sal  patches.  The  first  along  the  Rawnsan  has  been 
extensively  worked  and  little  valuable  timber  remains  ; fhe  second 
along  the  Ohaukighata  stream  contains  some  mature  trees  and  in 
the  valleys  tun;  and  the  third  is  a young  sal  forest  in  the  south-east 
corner  of  the  division,  about  three  square  miles  in  extent.  Bahera^ 
sain^  and  haldu  are  also  found  on  the  lower  plains  along  the  southern 
boundary,  but  bambus,  which  grow  luxuriantly  everywhere,  form 
the  main  article  of  export  from  both  blocks. 

The  early  history  of  the  forests  of  Dehra  Dun  has  much  in  com- 
mon with  that  of  the  eastern  forests  in 
Kumaun  and  Garhwal.  Both  the  Garhwdl 


Dthra  Diin  forests. 
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Rajas  and  the  Gorkhali  Qoveniiueiit  deriv'ed  a considerahle  revenu<_ 
from  the  various  items  of  forest  produce  grown  in  the  Dun  and 
adjacent  hills.  This  was  usually  levied  as  a transit  duty  and  was 
collected  with  the  export  and  import  duties  on  every  article  of 
commerce  entering  or  leaving  the  Dun.  The  aggregate  amount  of 
these  duties  in  1809-10  was  Rs.  1 G.OOO,  and  in  the  following  year 
was  Us.  15,200,  of  which  over  one-third  was  absorbed  in  jjaying  the 
collectliifr  establishment.  The  transit  duti(>s  were  abolished  at  the 
conquest,  and  with  them  the  duty  on  the  export  of  forest  produce, 
which,  though  a legitimate  source  of  income,  was  lost  sight  of  until 
Mr.  Moore  took  it  under  his  management  in  1819.  For  three 
years  the  duties  on  exports  yielded  a revenue  averaging  Us.  4,000 
per  annum,  and  in  1822  were  leased  to  one  Surjan  Negi  for  four 
years  at  Rs.  5,000  a year.  In  1825,  Mr.  Shore  gave  new  leases  for 
five  years  to  various  persons  for  all  the  collecting  stations,  except 
that  at  the  Kheri  pass,  at  an  aggregate  demand  of  Rs.  8,500.  In 
making  these  arrangements  it  was  distinctly  laid  down  that  these 
dues  were  not  to  be  regarded  as  transit  duties,  but  as  rent  for  the 
use  of  the  forests  and  as  a royalty  on  their  products,  and  on  thi  s 
principle  all  subsequent  settlements  were  made.  ^ Curious  to  say, 
Mr.  Shore’^  was  averse  to  preserving  sal  and  devoted  all  his  attention 
to  the  propagation  of  sisu,  going  so  fai-as  to  import  seed  for  this 
purpose  from  Fatehgarh.  It  does  not  appear  that  any  attempt  was 
ever  made  to  conserv'e  the  forests  on  any  system  or  to  control  fell- 
ing operations,  and  in  1829  the  revenue  had  fallen  oft‘  so  much  that 
balances  amounting  to  Rs.  6,000  had  to  be  written  otf  on  account 
of  the  leases  granted  in  1825.  Major  Young  then  took  charge  of 
the  forests  and  offered  the  right  of  levying  the  forest  duties  to  pub- 
lic competition  by  auction.  The  experiment  was  fully  justified  by 
the  results,  giving  a revenue  of  Rs.  6,425  for  the  phdts  on  the 
Jumna  and  Ganges  and  of  Rs.  9,595  for  the  passes  to  the  plains,  ora 
total  of  Rs.  16,020.  The  duties  w'ere  farmed  at  these  rates  for  the 
years  1830-31  to  1832-33,  w'hen  another  auction  sale  gave  an  income 
for  three  years  longer  of  Rs.  25,345  a year.  From  1839  to  1844  the 
farm  was  leased  to  Atmagir,  a Mahant  of  Hardwar,  for  Rs.  35,000 
a year,  and  at  the  conclusion  of  his  lease  the  forests  were  taken 

‘To  Commispioner,  Kumaun,  15th  Septcir her,  1896.  * In  appendix 

A, 2.  will  be  found  u list  of  ihc  latea  author  iced  for  collection  by  Mr.  Shore. 
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ii.ultn-  direct  management  hy  Mr.  Vansittart  and  so  remained  until 
-1 805,  when  a forest  estahlisliment  was  formed.  A sal  log  which  would 
theii  tetch  at  Meerut  between  forty  and  fifty  rupees  and  could  he 
earned  on  a four-bullock  cart  paid  an  export  duty  of  only  eight 
annas,  l^ive  of  these  carts  could  carry  out  one  hundred  niaunds  of 
good  li.ne  worth  over  Rs.  100,  the  duty  on  which  was  only  twenty 
annas.  A four-bullock  cart  of  catechu  sold  for  Rs.  200  in  the  plains, 
and  a similar  load  of  bambus  (about  400)  was  worth  eighteen  rupees! 
It  can  therefore  be  readily  understood  how  eager  speculators  were 
to  enter  into  this  profitable  business,  especially  as  no  control  what- 
ever was  exercised  over  their  operations  either  as  to  the  quantity  of 
timber  cut  down  or  the  localities  to  be  worked.  Mr.  Williams 
^ writes:— “ Every  one  continued  to  hack  and  hew  away  at  the  trees 
as  he  pleased,  only  paying  certain  dues  to  the  farmer  in  the  event 
of  the  wood  being  exported.  The  latter  made  his  own  arrangements 
to  secure  the  collections  at  the  different  passes.  Reckless  waste  was 
inevitable  and  the  fine  sal  forests  began  to  disappear  rapidly.  The 
absence  of  conservancy  was  absolute.  The  district  still  abounded  in 
fine  trees  from  one  hundred  to  two  hundred  years  old  and  upwards. 
All  these  fell  before  the  axe,  and  probably  the  rest  would  have  gone 
with  them  had  the  roads  been  a little  bett  er.  The  consequences  of 
this  bad  system  are  most  perceptible  in  the  western  Diin  whilst 
in  the  eastern  i)uu  large  numbers  of  khah-  trees  were  cut  down  to 
burn  lime  for  the  Rurki  workshops  and  the  canal  head  at  Mava- 
pur. 

With  the  introduction  of  a regular  forest  establishment  in  I800 
the  revenue  rose  enormously,  but  unfortunately  even  then  no  svs- 
tern  of  conservancy  was  attempted.  The  mutiny  intervened  and  in 
1860  the  revenue  began  to  fall,  and  in  1867-78  readied  the  low 
figure  of  Rs.  28,332.  In  1864,  regular  forest  operations  commenced 
umler  Mr.  F.  Williams,  C.S.I.,  Commissioner  of  the  Meerut  divi- 
sion, within  which  the  Dehra  district  is  situate.  His  jurisdiction 
extended  over  the  whole  of  the  Dun  forests,  the  Siwaliks  and  a por- 
tion of  the  Saharanpur  district,  besides  certain  forests  of  the  outer 
range  leased  from  the  Raja  of  Tirhi.  The  story  of  the  sub-Siwalik 
forests  in  the  Saharanpur  district  has  been  noticed  in  the  Memoir  of 
of  that  district.  No  attempt  of  any  kind  was  made  to  preserve 
the  forests  there ; on  the  other  hand  efforts  were  directed  to  induce 
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squatters  to  take  up  the  land  and  clear  it  for  agricultural  purposes,  and 
^>-rants  of  so-called  waste  land  were  made  to  any  one  that  could  be 
prevailed  on  to  accept  them.  Up  to  183U  the  forests  were  left 
entirely  in  the  hands  of  the  llajpiit  zamindars  within  whose  boundaries 
they  were  nominally  included,  but  in  that  year  some  142,420  acres 
were  demarcated  as  forest  under  the  names  Kheri,  Kansrao,  and 
Pathari  Nadi,  Within  these  boundaries  the  grants  were  made  and 
the  tracts  unlet  were  handed  over  to  the  new  Forest  Department  in 
1864.  Mr.  Williams  devoted  his  attention  to  a survey  of  the  forests, 
to  making  roads  and  securing  and  defining  the  rights  of  Govern- 
ment and  individuals.  This  was  no  easy  task  owing  to  the  neglect 
of  former  years  which  permitted  the  growth  of  prescriptive  rights  by 
lapse  of  time.  It  was  not  until  1877  that  the  forests  were  pro- 
perly demarcated,^  and  we  shall  follow  the  arrangements  then 
made  in  our  brief  description  of  the  existing  forest  sub-divi- 
sions. 

Block  1,  called  the  Siwdlik  range,  is  bounded  on  the  west  by  the 
Existing  forest-di-  Jumna  and  on  all  other  sides  by  a forest  line 

marked  by  pillars.  It  has  an  area  of  449'12 
stpiare  miles  and  contains  5«/,  satn,  and  chir.  The  two  former  are 
the  prevailing  trees,  but  are  all  young,  and  the  last  occurs  along 
the  slopes  ot  the  hills  and  on  the  higher  peaks.  There  is  a consider- 
able export  of  bambus  and  the  range  affords  pasturage  for  numerous 
herds  of  cattle.  Block  2,  known  as  Majhera,  lies  in  the  Rurki 
parganah  and  consists  of  islands  in  the  Ganges  well  stocked  with  sisu 
and  khair.  The  area  is  only  6*74  square  miles.  In  the  western 
Diin  we  have  block  3,  known  as  Rampur  Mandi  on  the  Jumna, 
devoid  of  trees  and  only  yielding  a revenue  from  grazing  dues  and 
grass.  It  has  an  area  of  only  1 54  square  miles.  East  of  this 
comes  block  4,  comprising  the  sal  forest  of  xVmbari  and  having 
an  area  of  6-4  square  miles.  The  sdl  here  is  immature  and  is  mixed 
with  sain,  hdkli,  and  inferior  forest  trees. 

Block  5,  or  Cluindpur,  has  an  area  of  3'38  square  miles  and  con- 
tains sdl  mixed  with  a few  tun,  sain,  and  hdkli  trees. 

‘ The  following  references  are  to  the  notifications  of  Government  demarcat- 
ing and  reserving  the  forest  lands  : —7a,  dated  i5th  March,  1S77  tall  the  Th'm^ : 

74,  of  same  date  (closes  Thano  and  Balawala);  44  i ilaud  24tli  .Septetiilier,  1677 
(reserves  the  eastern  I'un);  i<nj,  dated  1 9th  .July  (reserves  the  ralluiii  foreais;: 
i64,  dated  27th  February,  1679  (reserves  all  the  forests). 
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Block  G,  or  Dholkot,  has  an  area  of  7*94  square  miles  and  consists 

of  sdl  with  an  admixture  of  sain,  dhaura,  and  a few  tdn  trees,  but 
none  are  mature. 


Block  7 comprises  the  sdl  forest  of  Tluino  in  the  eastern  Dun 
and  has  an  area  of  9*96  square  miles.  There  are  no  mature  trees, 
but  there  is  a very  promising  crop  of  sdl  interspersed  with  hdkli, 

haldu,  semla,  sisu,  and  khair.  Balaw^da  and  Thano  have  been  closed 
since  1877. 

Block  8,  or  Nagsidh,  has  an  area  of  25*38  square  miles  consisting 
of  sdl,  sain,  hdkli,  and  haldu. 

Block  9,  or  Tirsal,  is  situate  near  Rikhikes  and  has  an  area  of 
28*22  square  miles.  All  the  mature  trees  have  disappeared  and  only 

young  remains,  intermixed  with  dhdman,  haldu,  sam,jdman,  and 
khair. 


Block  12,  or  Saora  Saroli,  comprises  a small  patch  of  semla,  hdkli 
and  dhaman  near  Raipur,  with  an  area  of  only  1*82  square  miles. 

Block  13,  or  the  Song  forest,  consists  mainly  of  khair  trees  and 
grass. 

Block  14  comprises  the  Patri  or  Pathari  forests  in  pargana 
Jawalapur  of  the  Saharanpur  district  and  contains  mainly  dhdk  and 
grass  appropriated  for  the  use  of  the  Rurki  workshops.  Attempts 
are,  however,  being  made  to  introduce  timber  trees,  with  what  suc- 
cess is  not  yet  apparent. 

The  Bhagirathi  or  as  it  is  now  called  ihe  Ganges  division  com- 

''''  of  the  river 

of  that  name  in  the  Raja  of  Tihri’s  territories. 
These  Avere  leased  by  Mr.  Wilson  from  the  Raja  of  Tiliri  in  1859, 
and  in  1864  the  lease  was  transferred  to  Government  for  twenty 
years.  About  one-third  of  the  drainage  area  of  the  Bhagirathi  and 
its  feeders  is  covered  with  forest  and  cultivation,  of  which  the  forest 
occupies  about  one-tenth,  or  on  a rough  estimate  600  square  miles. ^ 
From  the  village  of  Jhala,  close  to  the  point  where  the  Bhagirathi 
cut  its  way  through  the  snowy  range,  to  Gangotri,  the  valley  lies 
nearly  clue  east  and  west  for  a length  of  about  se>*enteen  miles  and 
is  filled  Avith  deodar.  For  a fcAv  miles  above  Gangotri  deodar  is 
• See  report  by  Major  Tearson,  Sel.  Rec.,  N.  W.  T.  (2nd  Ser.),  II.,  117,  and  III. 
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also  found,  but  stujiteJ  iiud  of  little  value.  The  excelsa  pine  also 
extends  eight  miles  up  the  valley  above  Gangotri,  and  the  birch  is 
found  in  patches  to  within  half  a mile  of  the  glacier.  The  forest  on 
both  sides  of  the  river  is  divided  into  blocks,  each  of  which  has 
been  roughly  surveyed,  giving  some  12,500  acres  of  deodar  and  a 
fair  average  of  second  class,  third  class  and  fourth  class  trees. 
Before  taking  over  the  forests  they  had  been  much  neglected  and 
injured.  “ The  ravages  committed  by  the  cultivators  in  the  west- 
ern portion  of  the  valley,  where  thousands  of  dead  trees,  all  killed 
by  fire,  disfigured  the  hill-side  in  every  direction,  were  only 
equalled  by  the  destruction  committed  by  avalanches  higher  up 
the  valley.”  The  former  practice  has  been  stopped,  but  the  latter 
influence  continues,  and  the  damage  wrought  by  the  cyclone  of 
1880  will  be  visible  for  many  years  to  come. 

Great  forests  of  Quercus  dilatata  occupy  the  ridges  between  l\Ia- 
suri  and  the  Bhagirathi,  and  noble  forests  of  chtr  extend  from 
Sainsa,  some  twenty  miles  above  Tihri,  as  far  as  Bhatwari,  a dis- 
tance of  about  fifty-five  miles  along  the  valley.  The  latter  tree 
clothes  the  mountains  on  both  sides  of  the  river  and  its  affluents  up 
to  3-5,000  above  their  beds,  filling  every  ravine  and  occupying 
every  plateau.  Above  Bhatwari  the  forests  of  box,  yew,  and 
cypress  commence  and  cover  the  hills  on  both  sides  of  the  river  as 
far  as  Jhala,  a distance  of  about  thirty  miles,  and  from  Jhala  to 
Gangotri,  as  we  have  seen,  the  deodar  is  the  principal  forest  tree. 
On  the  right  bank  of  the  river  above  Jhala,  where  it  has  a southern 
aspect,  the  forest  is  nearly  pure  deodar,  but  on  the  left  bank,  with  a 
northern  aspect,  there  is  a large  admixture  of  silver-fir,  spruce,  and 
birch.  Up  to  Darali  the  deodar  extends  to  about  a thousand  feet 
above  the  river’s  banks,  but  further  north  it  rises  to  fully  two  thou- 
sand feet,  where  it  meets  the  vast  forests  of  spruce  and  silver-fir 
already  mentioned.  The  valley  of  the  Jadh-ganga  is  also  full  of 
deodar,  and  tow'ards  its  head  the  valuable  pencil-cedar  occurs  in 
appreciable  quantities.  As  a rule  the  growth  of  the  deodar,  except 
in  very  favourable  localities,  is  much  slower  here  than  in  the  com- 
paratively Avanner  valleys  of  Jaunsar.  From  an  examination  of 
the  stumps  of  many  trees  it  was  found  that  a diameter  of  16  inches 
was  attained  in  64  years,  of  24  inches  in  105  years,  and  of  30 
inches  in  230  years  ; the  nearer  the  northern  limit,  the  slower  the 
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growth.  To  recapitulate,  the  forest;?  in  the  lower  parts  consist 
chiefly  of  pine.  Higher  up  we  haA'e  the  yew,  box,  birch,  three 
species  of  oak,  two  of  juniper,  cypress,  silver-fir,  spruce,  deodar,  and 
excelsa  pine,  and  in  small  quantities  the  sycamore,  horse-chestnut, 
and  walnut.  Only  those  useful  timbers  found  in  the  more  access- 
ible valleys  bordering  on  the  Ganges  below  Deoprayag  and  betAveen 
the  Hiunalgadh  and  the  Dun  have  hitherto  been  exported,  and  the 
revenue  collected  has  chiefly  been  from  deod4r  sleepers  and  small 
logs  for  building  purposes  and  bambus. 

The  lease  from  the  Raja  of  Tihri  includes  the  forests  in  the 
remaining  portion  of  his  territories  about  the  heads  of  the  Tons  and 
Jumna  rivers.'  These  lie  to  the  south  and  Avest  of  the  Bhac^irathi 

FoTfists  at  the  head  of  sub-divisioii  and  may  be  noticed  in  order 
the  Jumna  and  Tons.  Bhagirathi  westwards.  There  are 

the  remains  of  a considerable  forest  of  deodar  above  Barahsit  near 
Saida  and  Uparikot  in  the  Bhagirathi  valley,  and  above  it  a splen- 
did strip  of  QHoru  oak  {Q.  ddatata).  Crossing  the  AA’ater-parting  into 
the  Jumna  Aailley,  there  is  a small  deod.dr  forest  above  Shalna  and 
small  patches  of  tlie  same  tree  about  the  Bonk  and  Nagtiba  peaks, 
Avhence  there  is  Avater  caiTiage  by  the  Jumna  to  the  Dan.  Cross- 
ing the  Jumna  to  the  Kedar-kanta  ridge  Avhich  separates  the  Jumna 
from  the  Tons,  there  are  the  remains  of  what  Avas  once  a very  tine 
deodar  forest  in  the  valley  of  the  Bamil,  a tributary  of  the  Jumna 
that  joins  it  just  above  Barkot.  There  are  also  small  patches  of 
deodar  in  the  Ramasera  valley  to  the  south  of  the  Ban^l,  but  of  no 
great  value.  The  chief  glory  of  the  Jumna  is,  however,  the 
immense  fo  ests  of  the  long-leaved  pine  {chir)  that  line  its  banks  and 
in  which  there  are  numbers  of  magnificent  trees  fit  for  any  purpose. 
Unfortunately,  sleepers  of  pine  are  not  esteemed  by  raihvay  con- 
tractors, being  liable  to  dry-rot  and  requiring  frequent  rencAval,  and 
no  means  for  effectually  preserving  them  have  yet  been  discovered. 
The  left  bank  of  the  Tons  is  also  covered  with  immense  forests  of 
cldr.  On  the  upper  part  of  this  river  near  Datmer,  the  chil  ( P,  excelsa) 
takes  the  place  of  the  chir  [P.  longifolia).  When  the  range  that  sepa- 
rates the  Tons  from  the  Pabai-  is  crossed,  we  come  again  into  a 
tract  of  which  the  characteristic  forest  tree  is  deodar.  The  deodar 
commences  on  the  north  of  the  Tons  near  Gangor,and  is  scattered  all 
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over  the  ridge  that  separates  tlie  Tons  proper  from  the  Pancli-ganga 
river  which  joins  the  Tons  opposite  Slianknri.  The  hills  here  are 
rocky  and  precipitous,  and  the  deodar  is  chiefly  confined  to  the  small 
ravines  and  streams  that  run  down  from  them  to  the  river.  The 
more  ini{)ortant  forest  lies  between  G:ingor  and  Datnier  and  on  the 
further  side  of  the  ridge  above  I^yor  and  opposite  Kahsol  and  liaksha. 

Following  the  course  of  the  Tons  southwards,  we  find  a consider- 
able amount  of  deodar  on  the  spur  that  comes  down  to  the  river  a 
little  above  the  village  of  Koarbo,  also  in  the  valley  of  the  str(*am 
next  to  it  on  the  west.  The  Ilupin  joins  the  Tons  on  its  right 
bank  at  Naintwari,  and  on  both  its  own  hanks  and  on  those  of  its 
feeders  are  large  and  valuable  forests,  the  lower  part  of  which  con- 
sists of  deodar  and  the  upper  part  of  excelsa  pine  and  silver  fir. 
The  valley  of  the  next  tributary  of  the  Tons  on  its  right  bank  also 
contains  a very  large  proportion  of  deodar  forest  interspersed  in 
places  with  silver  fir,  spruce,  and  oak.  If  we  take  the  country  from 
the  junction  of  the  Ilupin  and  the  Tons  as  far  as  the  junction  of 
the  Ions  and  the  Pabar,  some  of  the  finest  deodar  forests  in  the  hills 
may  be  met  with;  and  here  the  Forest  Department  found  a valuable 
addition  to  their  resources  for  meeting  the  demands  for  sleepers. 
In  1809,  the  forests  of  the  upper  Tons  were  estimated  to  contain 
50,000  deodar  trees  fit  for  felling  and  to  be  able  to  supply  a lakh 
of  sleepers  per  annum,  but  no  such  great  demand  has  yet  been 
made  on  their  resources.  It  is  the  Jaunsar-Bawar  and  Bhao-irathi 
divisions  that  have  had  to  provide  the  largest  number  of  slee})ers  in 
recent  years.  In  the  year  1879,  the  forests  on  the  upper  Tons  with 
those  in  khats  Deogarh  and  Bawar  of  Jaunsar-Bawar  were  formed 
into  a new  division  known  as  the  Tons  division. 

The  forests  of  the  Jaunsar  division  now  comprise  the  Avhole  of 
Jaunsar-Bawar  except  khats  Deogarh  and  Bawar  to  the  north  of 
the  Dharmigadh  and  Banal,  Shalna  and  Jaunpur  in  Tihri.  They 

Jaunsar-Bawar.  practical  value  in  the  earlier 

days  of  British  rule,  owing  to  their  distance 
from  the  plains.  With  the  denudation  of  the  Dun,  however,  their 
real  value  became  known,  and  some  rough  attemj)ts  at  management 
were  undertaken.  Up  to  the  year  18G8,  the  C'Ommissioner  of  the 
IMeerut  division  was  ex  officio  Conservator  of  the  Jaunsar-Bawar 
forests,  and  when  the  latter  came  into  the  hands  of  the  Forest 
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pepartment,,  everything  connected  with  conservancy  had  to  be  taken 
in  hand.  Here,  as  in  the  eastern  hills,  the  people,  though  nominally 
in  possession  of  immense  tracts  of  forestland,  were  never  considered 
proprietors,  but  occupiers  entitled  to  the  usufruct  and  whose  rights 
were  sufficient  to  prevent  people  from  other  as  the  local  sub- 

divisions of  the  district  are  here  called— from  entering  upon  or  using 
the  nominal  waste  in  their  possession.  They  could  pasture  their 
cattle  in  every  part  of  this  nominal  area  and  cut  down  trees  for 
fuel  or  for  building  or  other  agricultural  purposes,  but  could  not 
alienate  these  rights  to  others.  The  Dun  forests  were  being  worked 
out  whilst  the  demand  for  sleepers  for  the  railways  was  increasing 
every  year,  so  that  it  became  necessary  for  the  authorities  to  examine 
closely  their  timber  resources,  so  as  to  meet  the  wants  of  both  the 
Government  and  private  persons,  present  and  prospective.  It  had 
been  shown  that  permission  to  graze  cattle  in  a forest  was  absolute- 
ly incompatible  with  forest  conservancy.  Provision  had  also  to  bo 
made  for  stopping  the  destructive  fires  that,  hitherto,  regularly 
swept  away  every  year  the  young  trees  that  a suitable  soil  and> 
climate  had  raised  to  fill  up  the  gaps  caused  by  felling.  The  people 
were  accustomed  to  obtain  early  grass  in  the  hot  weather  bv  setting 
on  fire  the  old  grass,  provided  rain  fell  at  the  right  time.  This  is 
the  chief  reason  given  for  their  adherence  to  this  practice,  but  it  has 
been  shown  that  the  rank  crop  of  grass  that  occurs  after  firing  is 
much  coarser  and  less  nutritious  than  if  nature  had  been  allowed 
to  deal  with  the  reproduction  of  the  plant  in  its  own  way.  Each 
one,  too,  imagined  that  he  had  a prescriptive  right  to  hack  and  hew 
when  and  where  he  desired.  The  weak  establishment  hitherto  kept 
up  was  insufficient  to  control  the  felling  of  timber,  and  it  was  not 
uncommon  for  a Jaunsari,  who  wanted  one  tree  to  repair  his  home- 
stead, to  cut  down  eight  or  ten  and  sell  the  surplus.  To  remedy 
these  evils,  the  forests  had  to  be  demarcated,  then  grazing  and  the 
felling  of  timber  in  unauthorised  places  had  to  be  restricted,  and, 
again,  fire  conservancy  had  to  be  introduced.  To  prevent  unlawful 
felling  in  the  demarcated  tracts  an  officer  Avas  usually  deputed  to 
inspect  the  work  before  a pass  was  given  to  fell  trees.  The  people 
objected  to  this,  as  it  gave  them  trouble,  caused  delay,  and  cut  off 
one  source  of  their  irregular  gains  ; so  that  in  a short  time  a great 
cry  was  raised  against  the  demarcation  of  the  waste  lands  as 
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Government  property.  As  already  noticed,  at  the  former  settlement, 
-the  ri^ht  of  each  khat  in  the  lands  ^Yithin  its  own  houndary  was 
declared  absolute  as  against  all  other  khats;  the  use  of  the  wood 
and  jungle  products  was  .allowed  to  them,  but  it  was  held  that  they 
had  no  right  as  against  Government — i.  e.,  Government  could  at 
any  time  stej)  in  and  aj)pro})riate  any  portion  re(piired  for  its  own 
use  or  for  settlement  with  others,  so  long  as  sufficient  lands  were 
left  for  grazing  purposes  to  each  village.  Since  that  time  circum- 
stances have  greatly  changed  and  almost  every  considerable  tract 
containing  forest  useful  for  timber  or  fuel  has  been  aj)})i’opriated 
and  marked  off  as  first  or  seeond  class  forest.  A lai’ge  area  has 
been  taken  })ossession  of  at  Chaknita,  sufficient  for  all  the  require- 
ments, present  and  prospective,  of  the  cantonment  there.  What 
remains  is  good  for  grazing  or  for  grass  and  jungle  produce  or 
possibly  for  some  extension  of  cultivation.  It  is  good  for  little 
else,  and  there  is  no  prospect  of  its  being  turned  to  any  other 
account.  There  is  })robably  no  portion  of  this  land  that  can  be 
used  either  for  tea  cultivation  or  for  any  kind  of  plantation. 
Under  these  circumstances  the  question  arose  whether  the  restric- 
tion as  to  ]>roprietary  right  being  acknowledged  in  anything  more 
than  the  cultivated  and  occupied  spots  should  be  maintained.  Sir 
W.  Muir  resolved^  that  only  such  waste  lands  in  excess  of  the 
requirements  of  a khat  should  be  marked  off  as  “ Government 
waste  ” that  were  in  excess  of  one  thousand  acres.  Th.at  within 
the  khat  proprietary  right  should  be  exercised  over  all  third-class 
forest  land  to  such  extent  as  each  khat  might  require,  with  the  pro- 
vision that  had  always  existed  that  there  should  be  no  power  to 
alienate  the  lands.  The  restrictions  as  to  grazing  and  collecting 
firewood  were  confined  to  first-class  reseved  forests.  Such  con- 
cessions as  were  then  granted  and  such  restrictions  as  were  then 
.enforced  were  entered  in  the  wdjib-al-arz  or  ‘ record-of-rio-hts’ of 
each  village,  so  as  to  prevent  any  disputes  in  future. 

The  Jaunsfir  division  is  entirely  surrounded  by  Native  States 
except  on  its  southern  boundary,  where  it  adjoins  the  Dehra  ])un. 
The  main  physical  feature  is  the  great  central  ridge  that  forms  the 
water-parting  between  the  Jumna  and  the  Tons.  Oommencincr  at 
Haripur-Bias  near  Kalsi,  it  runs  west  of  Chakrata  to  Deoban,  and 
tJ.  O.  No.  SUA.,  Revenue  Dcpurtnitiit,  dated  4th  January,  1873. 
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tlien  in  a north-easterly  direction  to  the  Karainba  peak.  It  next 
till  ns  round  the  head-waters  of  tlie  Dliaragadh  and  proceeds  east- 
Avards  into  Tihri.  It  is  along  this  ridge  and  its  numerous  spurs 
that  the  chief  forests  are  found.  The  rocks  are  principally  lime- 
stones, shales  and  slates.  The  first-class  forests  within  this  tract 
measure  8,795  acres,  and  the  second-class  forests  cover  88,282  acres. 
The  first-class  forests  are  entirely  within  the  control  of  the  Forest 
Department  with  the  exception  of  some  575  acres,  within  which 
glazing  lights  are  permitted.  Of  the  second-class  forests  some 
13,917  acres  are  temporarily  closed  and  are  preserved  from  fire  to 
allow  of  reproduction.  The  division  forms  a section  of  the  outer 
Himalaya  and  the  forest  vegetation  varies  accordingly.  At  Kalsi 
on  the  south  we  have  such  trees  as  sdl,  bdkli,  dhaora,  kiisam,  haldn, 
khdir,  and  sisu,  some  of  which  run  a long  way  up  in  the  hot  and 
confined  valleys  of  the  Tons  and  Jumna  to  an  elevation  of  nearly 
4,000  feet.  AVe  have  next  the  grey  oak,  rhododendron,  and  Andro^ 
meda  between  5,000  and  7,500  feet.  At  the  lower  limit  we  have 
the  chir  pine  and  at  the  upper  the  blue-pine  and  the  deodar.  Above 
these,  7,500-10,000  feet,  come  the  deodar,  morn  and  harshu  oaks, 
four  species  of  maple,  horse-chestnut,  walnut,  cypress,  spruce  and 
silver  fir,  yew  and  several  species  of  P^rus  and  the  willow.  Of  all 
these,  the  deodar  is  the  most  valuable,  and  it  is  now  found  in  the 
Lohkandi  and  Kotikanasar  forests  in  khat  Misan  : the  Konain 
forest  in  khat  Lakhan  ; the  Tutwa,  Maura  and  Lakhan  forests  on 
the  Dharagtidh  ; the  Chijal  or  Kathiyan  forest  in  khat  Phanyaij  and 
the  Koti  forest  in  Bawar.  Of  these  the  Lakhan  forest  is  the  finest, 
but  it  is  doubtful  whether  the  Dharagadh  can  be  utilized  for  the 
transport  of  timber.  The  revenue  and  exports  of  timber  will  Ijo 
found  in  the  appendix. 

The  forests  of  the  Upper  Himalaya  in  Kumaun  and  British 

^ Garhwal  contain  very  little  deodar  and  are 

Forests  of  the  Upper  . . “ . 

Himalaya  iu  British  ter-  composed  principally  of  chir  pine,  sjiruce, 

silver-fir,  oaks,  horse-chestnut,  and  other 
trees  of  small  economical  value,  and  consequently,  except  those 
on  the  upper  feeders  of  the  Alaknanda,^  have  hitherto  been  little 

^ See  Webber’s  forest  survey  of  Kuniauu  and  Garhwal,  18G4-65,  wliich  gives 
colored  maps  on  the  scale  of  one  mile  to  an  inch  in  sheets  of  twelve  incl)e» 
square,  accompanied  by  tabular  statements  showing  the  acreage  and  number  ajKl 
class  of  trees  in  each  block. 
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Worked.  From  these  latter  a large  number  of  cUr  sleepers  has 

b^en  supplied  to  the  East  Indian  Railway.  There  are  several  fine 

forests  of  Abies  Smithiana,  ^1.  Wehhiana  and  Plnus  excelsa  along  the 

left  bank  of  the  Alaknauda  from  Joshimath  to  Fipalkoti,  but  they 

occupy  the  tops  of  the  ridges  at  some  dis- 
Northeru  Garhwal.  , • rm  i i i • 

tance  from  the  river.  I he  long-leaved  pine 

covers  the  slopes  of  the  Nagoli  valley  opposite  Nandpray^g,  the 

Nagpur  hills  opposite  Chhatwapipal,  and  the  valley  up  to  Fokhri. 

The  forests  on  the  upper  part  of  the  Mamhikiiii  and  in  the  valley  of 

the  Madmaheshwar  rivers  are  too  distant  to  be  of  economical  value. 

Similarly,  the  fine  cMr  on  the  slopes  of  Tungiiath  are  too  far  from 


the  river  to  bear  the  expense  of  export,  though,  perhaps,  the  box- 
wood, of  which  there  are  some  good  examples,  may  prove  of  use. 
The  cypress  and  excelsa  forest  on  the  Bishiinganga  near  Badrinath 
is  also  too  tar  removed  from  the  means  of  carriage  to  be  suitable 
for  working.  The  pine  forests  near  Ta[»uban  on  the  Dhauli  a»-e  the 
most  extensive  in  Garhwal.  They  stretch  in  one  unbroken  clock 
from  the  western  spurs  of  the  rilkhunta  range  to  above  Riudi,  a 
distance  of  sixteen  miles  with  a breadth  of  from  one  to  three  miles. 
All  this  is  a mixed  forest  of  Abies  Webhiana^  A.  Smithiana,  P.  ex- 
celsa, cypress  and  a few  deodar,  with  box,  yew,  and  Quercus  semecar- 
jri folia.  The  sycamore  {Acer  2)ictnm,  Thunb.),  from  which  the 
Tibetan  bowds  known  as  lahanri-doba  are  made,  is  found  in  the 
valley  of  the  Riniganga  with  horse-chestnut  {yEsadus  indica) 
and  silver  fir.  Higher  up  the  Dhauli  as  far  as  Malari  similar 
forests  occur,  and  here  also  is  the  only  natural  deodar  forest  in 
British  Garhwal,  but  unfortunately  so  placed  as  to  be  useless  for 
export. 


In  Southern  Garhwal,  there  are  chir  forests  on  the  Nayar  at 

Kainur,  Sungarkhal,  and  J uniyao;arh,  and  on 
Southern  Garhwal.  , 

the  Dud  Lika  toll  range,  great  forests  of  silver 

fir  and  spruce  cover  all  the  summits  up  to  8,000  feet.  The  western 

slopes  of  the  same  and  adjoining  ranges  are  clothed  with  dense 

forests  of  oak  and  other  trees  of  some  value  to  the  extent  of  about 

fifty  square  miles,  of  which  the  silver  fir  occupies  eleven  square 

miles.  Below  Kainiir,  the  Nayar  might  be  used  for  transporting 

small  timber  during  the  flooils,  but  the  Ohhiphnlghati  river  is  ti")0 

shallow  for  this  puiqiose  and  too  much  obstructed  by  boulders, 

no 
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tliougli  fine  cUr^  trees  are  to  be  found  on  botli  its  banbs  arid  at 

aimkhet  and  Tab  The  Dliaupur  hills  have  been  cleared  of  jungle 
for  the  mineral  works.  The  eastern  slopes  of  the  Diidukatoli  range 
are  covered  with  oaks  and  some  seven  square  miles  of  silver  fir  and 
they  dram  down  to  the  Ramganga.  A fine  e/w*  forest  nearly  fifty 
square  miles  in  extent  occupies  the  valleys  leading  to  the  Ram- 
ganga between  Lohbaand  Ganai,  and  the  pine-clad  slojiesof  Badhan- 
garh  and  Bhatkot  have  a similar  direction.  The  Ramganga 
appears  to  be  large  enough  for  floating  down  sleepers  during  the 
time  of  flood,  and  these  forests  may  prove  a useful  reserve  hereafter. 
All  the  hills  below  Gan.ii  are  covered  with  stunted  and  twisted 
cJiir.  ^ Extensive  cMr  forests  of  good  quality  exist  at  Ranikhet  and 
S}  uni,  and  have  already  been  noticed:  also  along  the  Gagar  range 
and  in  the  Malwa  Tal,  Ramgarh,  Saimkhet,  and  Khairnl  vallej^s, 
and  at  Badhandhura  on  the  Kosi.  The  Kosi  appears  to  be  unfit 

foi  lafting  except  in  the  floods,  when  small  timber  might  be  sent 
down  it  to  Rtimnagar. 

The  pine  forests  on  the  Pindar  from  Betuwa  to  Kulsiiri  adjoin 

North-eastern  Garhwal.  ^-600  feet  wide.  From 

May  to  October,  the  floods  are  incessant  and 
sufficient  to  float  the  largest  timber  to  the  Alaknanda  at  Karn- 
prayag,  and  thence  to  the  Ganges  at  Hardwar.  There  are  no  rocks, 
rapids  or  obstructions  the  whole  way,  and  the  fitll  is  about  fifty  feet 
to  the  mile.  The  cost  of  felling  is  about  two  annas  per  tree,  and 
the  cost  of  carrying  and  ^shooting  down  large  trunks  would  be 
from  t-wo  to  five  rupees  each  according  to  the  distance  or,  if  pre- 
viously cut  into  sleepers,  about  one  anna  per  sleeper  per  mile  of 
land  carriage.  Sawing  can  easily  be  arranged  for  by  imported 
labour.  For  three  or  four  miles  above  its  junction  with  the  Pindar, 
the  Kailganga  might  be  used  for  sending  down  small  scantlings  of 
the  pine  which  grows  abundantly  along  its  banks,  but  the  cypress 
appears  to  be  too  far  up  to  admit  of  working.  The  Nandakini,  for  the 
first  fifteen  miles  from  its  junction  with  the  Alaknanda,  possesses 
sufficient  volume  in  times  of  flood  for  the  transport  of  sleepers  from 
the  magnificent  forests  along  its  banks.  The  extent  and  variety  of 
the  })ines  here  are  nowhere  surpassed.  They  grow'  over  the  entire 
Vcdle}  , six  different  species  being  indigenous  and  a diameter  of  five 
feet  is  a usual  size,  ihe  spruce  forest  above  Kanali  is  the  most 
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important,  but  cypress  and  deodar  also  occur  with  yew,  hazel,  box, 
and  all  the  other  pines  except  Abies  dumosa. 

The  upper  valleys  of  the  Sarju  and  its  tributaries  contain  over 

a hundred  square  miles  of  fine  pine  forest. 

Northtcrii  Iv.uui8.iin.  * j_i*  ii 

About  and  above  Ivapkot  there  ls  nothing  ljut 

pine  ; much  of  it,  however,  is  practically  inaccessible,  and  as  the 
Sarju  is  not  a snow-fed  stream,  rafting  can  only  take  place  in  time 
of  occasional  floods  in  the  rains.  The  valley  of  the  eastern  Ramganga 
down  to  its  junction  with  the  Sarju  has  a considerable  extent  of 
cldr  and  silver-fir  forest  along  its  banks,  but  the  river  itself  presents 
some  obstacles  to  rafting.  Sal  also  occurs  in  the  valleys  of  the 
Sarja  and  Ramganga,  but  of  little  value  as  timber.  There  is  a con- 
siderable amount  of  pine  forest  near  enough  to  the  Kali,  and  about 
Askot  and  Balwakot  some  very  fine  timber.  Indeed,  almost  all  the 
valleys  leading  down  to  the  Kali  between  Askot  and  Barmdeo  con- 
tain an  abundance  of  chir  of  very  fair  quality.  The  Gori  has  a 
volume  ill  time  of  flood  nearly  equal  to  the  Pindar,  and  there  is  no 
obstacle  in  its  course  from  the  pine  districts  to  the  Kali.  The  chir 
forest  along  its  banks,  especially  near  Mastoli,  are  inferior  to  none 
in  quality  or  quantity.  The  banks  also  are  well-adapted  to  shooting 
down  logs  into  the  river,  and  labor  is  cheap  and  abundant.  A 
mixed  forest  of  silver  fir  and  A.  dumosa  with  box  occurs  on  Hum 
Dhura,  but  apparently  too  high  uj)  to  be  available  for  timber.  TJie 
forests  around  Ohipula  abound  with  horse  chestnut,  sycamore,  birch, 
yew,  poplar,  and  wild  fruits  which  grow  up  to  11,000  feet,  above 
which  is  bare  grass  and  rocks  covered  with  snow  till  June.  These 
are  all  too  remote  from  the  river  to  be  available  for  timber  for 
export  In  the  upper  valley  of  the  Kali  there  are  numbers  of  chir 
along  the  precipices  close  to  the  river,  scattered  jiatches  of  the 
hemlock-spruce  {^1.  dumosa)  intermixed  with  the  excelsa  pine  and 
considerable  blocks  of  the  silver  fir,  here  called  u-ziman,  which  occurs 
also  in  the  Darina  valley,  too  far  from  the  river  for  export.  Box  is 
found  in  the  Gori  valley  near  Milam,  and  in  the  Byans  patti  under 
the  name  pdprL  The  grain  of  the  wood  appears  to  be  coarser  than 
that  of  the  European  species.  The  yew  is  as  good  as  the  European 
species  for  turnery  and  all  purposes.  The  holly  is  close  and  even 
grained,  and  fit  for  turnery,  and  the  species  of  birch  known  as  piuja- 
utis  yields  a wood  for  doors  and  panels  that  bears  a very  hi  e h 
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polish  and  IS  one  of  the  best  that  ,vo  have.  Besides  these,  maple, 
hazel,  bn-ch,  wild  apples,  wild  chen-ies  and  pears  abound,  all  of  which 
have  their  value  as  timber  for  turnery  and  other  purposes.  It  can 
not  be  denied  that,  as  in  the  case  of  mines,  much  of  the  valuable 
tiinbei  trees  of  the  inner  Himalaya  are  in  such  a position  as  to 
render  them  practically  useless  for  expert ; but  should  the  necessity 
arise,  some  mcchauiccal  contrivance  will  doubtless  be  invented  for  the 
better  and  more  easy  removal  of  the  logs  to  a stream  that  can  carry 
them  to  the  plains.  The  shoots  that  have  been  in  use  in  Jaunsar 
for  some  years  have  materially  assisted  manual  labour,  and  when 
advisable,  the  same  principle  can  be  applied  to  the  removal  of  valu- 
able timber  from  the  fores  ts  of  British  Garhwal  and  Kumaun. 

We  have  now  briefly  sketched  the  character  and  position  of  each 

I'orest  Department.  gieat  State  forests,  and  shall  proceed 

to  describe  the  system  under  which  they  are 
managed.  The  expenditure  under  ‘forests’  is  divided  broadly  into 
that  incurred  on  account  of ‘conservancy’  and  that  for ‘establishment.’ 
rhe  establishment  protects  the  forests  from  trespassers,  prevents 
unauthorised  felling  of  timber,  cuts  down  creepers  and  noxious 
undergrowth,  marks  trees  for  felling,  repairs  the  fire  lines,  and 
superintends  felling  operations,  both  those  undertaken  on  behalf  of 
Government  and  those  carried  on  by  private  individuals.  The 
forest  officer  himself  decides  when  felling  operations  may  be  under- 
taken, the  principle  observed  being  to  work  out  distinct  blocks  as 
well  for  the  sake  of  more  easy  supervision  as  to  enable  the  depart- 
ment to  open  or  close  distinct  areas  at  the  same  time.  It  is  also 
the  duty  of  the  forest  officer  to  superintend  the  felling,  sawing,  collect- 
ing and  carriage  to  the  depot  of  the  timber  collected  for  Govern- 
ment ; the  counting,  stacking,  and  classification  of  the  logs  in  the 
depot  and  the  settlement  of  the  accounts  of  contractors  ; the  repair 
of  old  roads  and  the  construction  of  new  ones.  The  forest  officer 
has  charge  of  the  collection  of  tolls  at  the  forest  stations.  These 
are  situate  along  the  main  lines  of  forest  road,  and  in  each  there  is  a 
clerk  and  several  peons.  On  tlie  arrival  of  produce  of  any  kind 
liable  to  toll,  the  clerk  examines  it,  and  the  quantity  and  the  duty 
received  are  entered  in  a book  arranged  in  the  form  of  a receipt 
and  counterfoil.  The  clerk  hands  the  receipt  over  to  the  exporter, 
and  forwards  a copy  of  the  counterfoil  to  the  head-office  of  the 
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forest-division.  The  exporter  })roceeds  witli  his  load  until  he  is 
stopped  at  a second  line  of  posts  established  -where  the  forest  roads 
converge  on  the  main  public  roads.  Hero  he  gives  njj  his  ]>ass,  and 
the  o-oods  are  a<>aiu  checked  and  any  deticient  duty  is  collected. 
These  passes  are  also  sent  to  the  liead-otHce  and  comi)ared  with  the 
copies  of  the  counterfoils  previously  forwarded  by  the  clerks  in 
charge  of  the  first  line  of  posts.  Deputy  overseers  inspect  each 
post,  and  rangers  patrol  the  intermediate  spaces  to  prevent  sinng- 
trlintr  ; and  in  aildition  the  smallness  of  the  tax  makes  it  hardly 
Avorth  the  trouble  and  risk  necessary  to  successfully  evade  the  j^ay- 
ment  on  petty  ventures.  It  is  only  when  the  exporter  bribes  the 
whole  establi-shment  and  removes  valuable  timber  wholesale  that  any 
protitable  result  can  be  ex])ectcd,  and  this  may  be  considered  a very 
remote  contingency.  The  revenue  collected  is  forwarded  day  by 
day  from  post  to  post  to  the  nearest  treasury,  and  the  official  in 
charge  reports  the  amount  received  from  each  post  to  the  head- 
office  of  the  division,  and  this  is  again  compared  with  the  total 
entered  in  the  passes  and  counterfoils. 

The  principal  timber  depots  in  the  Kumaun  forest-division  are 

those  at  Ramnagar  and  IMoradabad,  and  the 
Timber  marts.  i • r. 

markets  for  minor  forest  produce  are  at 

Chorgaliya,  Haldwani,  Kaladhungi,  Chilkiya,  and  Ramnagar.  The 
Nai'ni  Tal  forest-division  finds  its  market  in  the  settlement  itself. 
It  has  a special  local  conse  rvancy  staff,  who  superintend  the  felling 
of  trees  for  timber,  fuel  and  charcoal,  the  dues  on  Avhich  are  col- 
lected according  to  a special  table  of  rates.  The  Ranikhet  forest- 
division  is  purely  conservative  and  supplies  onl}’-  the  local  demand 
in  the  Rilnikhet  settlement.  Khohdwiira  or  KotdAvara,  as  it  is 
more  commonly  called,  is  the  great  mart  for  the  exchange  of  minor 
forest  produce  in  Garhwal,  and,  for  the  sale  of  timber,  depots  have 
been  established  in  this  division,  both  on  the  Ramganga  and  on  the 
Ganges.  Hardwiir  on  the  Ganges  and  Rajghat  on  the  Jumna  are 
the  two  great  timber  depots  for  the  Avhole  Himalayan  tract  between 
the  Ganges  and  the  Tons,  including  the  Dehra  Dun,  Jaunsar,  and 
Bhagirathi  forest-divisions.  A considerable  amount  of  timber  and 
minor  forest  produce,  however,  finds  a Avay  to  the  plains  through 
the  passes  in  the  Siwaliks  to  Saharanpur,  Dehli,  and  Meerut. 
Good  roads  connect  all  these  marts  with  the  different  lines  of 
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rnihvay,  and  witl.  tl.e  extension  of  tl.o  existing  line  from  Bareilly  to 

co'm  T -nT"""’  - far  as  Kn.nann  is 

I and  the  value  of  the  minor  forest  pro- 

duce wdl  be  enhanced  considerably.  In  appendix  A.  will  bo  found 
a table  showing  the  rate.,  now  levied  on  ti.nber  of  all  kinds  and 
.mnor  forest  produce  in  the  Kn.nann  forest-division.  It  has  not 
been  considered  necessary  to  give  these  tables  for  every  forost-divi 
Sion,  though  they  vary  slightly  in  details  in  each  tract.  Enoneh  has 
been  given  to  furnish  a fairly  accurate  idea  of  the  extent  and  chanicter 
of  the  State  impost  on  forest  produce.  Perhaps  the  most  curious  fact 
elicited  IS  the  number  and  variety  of  the  articles  comino-  „„der  the 
head  minor  forest  produce.’  Here  we  h.ave  the  drugs,  tans,  dyes 
sums,  reeds,  fibres  and  grasses  of  the  preceding  pages,  with  the  toll 
that  IS  levied  on  them  by  Cxovernment,  and  the  average  annual 
export  from  the  forest-division  based  on  the  returns  of  four  years 
It  has  been  found  impr.aeticable  to  give  a correct  selling  price  for 
Biese  articles  : so  nineli  depends  upon  the  locality  and  circumstances 
Ihe  greater  part  is  collected  and  exported  by  the  poorer  classes  who 
exchange  their  goods  for  grain  or  clothes  and  earn  but  a scanty 
subsistence.  Still  confining  our  remarks  to  the  Kiimann  forest 
division  some  idea  of  the  extent  of  the  felling  operations  will  be 
gathered  Ironi  the  fact  that,  between  18.')!)-li0  and  18711-80,  the  tim- 
ler  cut  and  and  sold  by  Government  agency  amounted  in  this  divi- 
sion alone  to  3,040,241  cubic  feet  and  the  ((uantity  cut  and  exported 
by  private  agency  amounted  to  2,C20,(i07  cubic  feet  between  I8(i5- 
b and  1870-80.  The  greater  portion  of  this  timber  was  sal  of  good 
quality,  though  of  late  years  second-class  timber  ha.s  come  into 
considerable  repute.  In  addition  to  this,  great  quantities  of  dry 
timber  were  exported  by  uierchante  at  lower  rates,  and  in  the 
Kuinaun  Bhabar,  many  thousand  acres  of  edl,  haldu,  dhami  and 
other  trees  were  cut  down  and  exported  to  make  room  for  cultiva- 
tion. No  detailed  account  of  the  quantity  can  be  given  as  the  duty 
was  usually  levied  by  cart  or  bullock  load.  If  we  remember  that 
similar  operations  are  going  on  in  each  of  the  other  forest-divisions 
bordering  on  the  plains,  some  idea  may  be  formed  of  the  extensive 
nature  of  the  forest  operations.  In  Jaunsar  and  the  Bliagirathi  valley 
the  principal  export  is  timber  for  railway  sleepers  cut  and  exported 
by  Government  agency.  Appendix  A.  gives  the  revenue  and 
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oxp'^ndltnro  of  all  forests  for  as  far  back  as  the  records  appear 
accurate  enoiigli  for  reproduction. 

Rheea. 

Boehmeria  tlivea,  Hook,  et  Am.  ; Urtica  nirea,  Linn.  ; fb  teva- 
cif<mna,  lloxb. — China  grass,  rhea,  rhepa,  ramie  (IMalay).  Brandis, 
402. 


The  rheea  is  indigenous  in  China,  Japan,  the  Philli])ine  Islands, 
Java,  Suinatra,  the  Indian  Archipelago,  Siam,  Burma,  Singapur, 
Penang,  Asam,  and  Rang[)ur  and  Dinajpur  in  Eastern  Bengal.  It 
is  cultivated  in  Cdiina,  Japan,  and  the  Indian  Archipelago,  where  it 
is  stated  to  like  a moist  soil,  and  flourishes  best  in  alluvial  dej)osits 
along  the  banks  of  rivers  and  generally  in  the  fertile  flats  such  as 
are  found  in  its  native  haunts  in  China  and  Sumatra.  The  cultiva- 
tion of  the  rheea  in  these  provinces  dates  from  the  year  18()J,  and 
in  18(15  there  were  several  small  plantations  in  the  Dehra  Dun. 
The  Government  plantations  were  begun  in  1867  by  devoting  a 
small  [)ortion  of  the  Chandwiila  garden  in  the  Dun  to  the  propaga- 
tion of  the  plant  foi’  distribution  to  those  who  desired  to  embark  in 
its  cultivation.  In  1870,  the  regular  cycle  of  inquiries  as  to  the 
value  of  the  economic  products  of  India  brought  rheea  prominently 
to  notice,  and  orders  were  issued  for  the  extension  of  the  existing 
Government  plantations  both  in  the  Dhn  and  at  Saharanpur.  In 
1871,  a prize  of  £5,000  was  offered  to  the  inventor  of  the  best 
machine  or  process  for  the  preparation  of  the  fibre,  and  in  the  same 
year,  instructions  were  issued  for  the  su))ply  of  stems  for  a trial 
between  competitors  for  the  prize  and  for  distribution  for  prelimi- 
nary experiments  to  all  who  were  likely  to  make  use  of  them  both 
in  this  country  and  iji  England.  During  tlie  year  1871-72,  the  nrea 
under  rheea  in  the  Diin  and  at  Saharanpur  exceeded  37  acres,  and 
upwards  of  nine  tons  of  stems  were  forwarded  to  England  for  the 
use  of  intending  competitors. 

The  first  trial  for  the  ]irize  took  place  at  Saharanpur  in  August, 

First  competition.  niaehine,  the  property  of  Mr. 

J.  Greig  of  Edinburgh,  was  entered  for  com- 
petition. The  following  extract  from  the  official  report  of  the  trial 
will  show  what  degree  of  success  was  obtained  : 

“The  machine,  as  a piece  of  mechanism,  is  (rood  ; it  is  well-made  and  well-pro- 
portioned, the  relative  strength  of  the  various  parts  having  been  well  considered. 
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Second  competition. 


It  is  caicniated  to  wear  well,  and  deserves  commendation  so  far  as  bein- a jyood 
Bubstant.al  piece  of  work.  The  macliine,  however,  as  must  always  be  the  case 
wit  1 machines  of  this  kind,  i.  e.,  contrived  to  do  a work  of  which  there  is  little 
or  no  experience  available  and  without  means  of  obtaining  the  natural  material  to 
work  upon,  is  far  from  matured.  Few,  if  any,  of  such  machines  are  ever  con- 
structed at  once  able  to  do  the  work  for  which  they  are  intended ; most  are  generally 
perfected  by  degrees  through  numerous  partial  failures  ; experience  gained  in  the 
process  of  working  alone  enabling  many  defects  to  be  seen  and  remedied  and  a 
perfect  machine  to  be  produced,  and  such  appears  to  be  the  case  with  this  mill ; 
for,  independent  of  whether  it  is  or  is  not  the  best  description  of  machine  for’ 
preparing  the  fibre,  it  is,  on  the  one  hand,  in  many  points  very  deficient  in  the 
work  the  exhibitor  sets  it  forward  to  perform,  while,  on  the  other  hand,  it  is 
certain  that  it  can  be  improved  in  much  that  is  faulty.” 

Mr.  Greig  was  awarded  £1,500  for  his  machine,  in  considera- 
tion of  the  sJdll,  labour,  and  expense  incurred  in  its  coiistructi-on, 

and  in  recognition  of  its  being  a real  attempt  to  meet  the  wants  of 
Government. 

In  1873-74  and  1874-75,  the  area  under  rhea  was  maintained  at 

37  aci es,  and  in  18i'5-tb  further  instructions 
were  received  to  continue  the  supjily  of 
stems  for  experimental  purposes.  In  August,  1877,  the  offer  of  a 
prize  of  £5,000  was  renewed,  and  the  following  specification  of  the 
machine  rerpiired  was  published  for  general  information  in  India, 
Europe,  and  America  : — 

“ What  is  required  is  a machine  or  process  capable  of  producing,  by  animal 
water,  or  steam  power,  a ton  of  dressed  fibre  of  a quality  which  shall  average  in 
value  not  less  than  £45  per  ton  in  the  English  market,  at  a total  cost,  including  all 
processes  of  preparation  and  all  needful  allowance  for  wear  and  tear,  of  not  more 
than  £16  per  ton,  laid  down  at  any  port  of  shipment  in  India,  and  £30  in  England, 
after  payment  of  all  the  charges  usual  in  trade  before  goods  reach  the  hands  of  the 
manufacturer.  The  processes  of  preparation  are  to  be  understood  to  include  all  the 
operations  required  subsequent  to  the  cutting  of  the  stems  from  the  plants  in  the 
field,  until  the  fibre  is  in  a condition  fit  to  be  packed  for  conveyance  to  tlie 
market.  The  machinery  employeil  must  be  simple,  strong,  durable,  and  inexpen- 
sive, and  should  be  suited  for  erection  in  the  plantations  where  the  rhea  is  grown. 
It  must  be  adapted  for  treatment  of  the  fresh  stems  as  cut  from  the  plant.  The 
treatment  of  dried  stems  offers  certain  difficulties,  and  the  fibre  prepared  from 
them  must,  moreover,  always  be  much  more  costly  than  the  fibre  produced  from 
green  stems.  Except  during  the  hot,  dry,  weather  preceding  the  rains  in  Uiiper 
India  (where  rhea  grows  best),  it,  is  very  difficult  so  to  dry  the  stems  that  no  fer- 
mentation or  mildew  shall  occur.  But  during  this  season  the  stems  are  compara- 
tively short  and  the  crop  poor  and  stunted,  unless  it  is  artificially  irrigated,  and 
such  greatly  increases  the  cost  of  cultivation.  In  the  rainy  season  the  plant  is  in 
fine  condition,  but  at  this 
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